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GLOSSARY 


The definitions nitfti are intended fa apftfa fn the terms in the smi.* in whirl' (hey nrc used fu 

this book. 

Annulus? fo small arwiS ammunition, ike. varnished ring betwren She percussion raft :■■ rj.-i' fftr of 

fate cartridge. 

Bio it t I he mibMttl pfflttott of th£ air cAnwd by its d\s ploccmcui at the point of the cvftfanuo or 
deiomtitm, 

Co jincJure; .1 , rspe- iifly u l irmiar groove farmed round a bullet *'F profeet tie near Us base, 

Cnpdti'Ey 2 Hhm ns til in rflaft'-.n to shell of bombs, the amount of expliKine filling staled ri* ,/ percentage 

■ t the M.airr>' wight of lhi' shell or kmtl i 

CfnUJfrj^aJ fote*: The radial form acting tm a body travelling n\ -i ' /me. i.ynj■[ M the tendemy fa the 
bodv Jfu umiitittr irattelting in a straight line 

CfiaJdflg ; I method of (losing ibf *\r ■•'. fa" a bag Containing fixplosizr in ft-nnier form by dnnfato; it 
together tnfo mvdJ pleats and thm tying 1 1 rmnd Tfriih $fah thrmf. 

Coning ■ ! mntfiwi of \catfing a prefect ik in its rase consisting in pressing ffo- month of the case tv:-" a 

■ tWrlAnrc. ■>?! lire projectile, 

Cj'n upri'l'y . I \titfk\t\i Of I btet f\g fafC MOUth '\f £1 ■: Of if jVij-!. : ■: li.:L' UTlth U TilfiiA of ±Vntlll /I'Wh, f .£ , . r.; ,'V m?*i NS 

of retaining the charge in urifadlefed blank cartridges, 

Ddft^&F Z*rie : The afrit :■ found the point ■,e-farc .-/k c.Xfthsio-rs -r defamatitm occurs within which damage 
ttmy be caused. It may be divided into two disliio t area* ; 

i'i) The ft Iasi Zone— in iihiek persons *:* material may be dan raged hy tfw- r apart fatm t.f gases of that 
f-yplmion ■■:-J r drhfffti if nt, 

i ii I y hy. p'ragmettf Zone in r= -hick fter&oi\s Nr malcriai ftrav be damaged by fragments produced by 
an expfaziem or rfetnnatmi ike fragment* may Wtt&iti oj jwrti of the u'ulh of the shell nr other 
toMiCtiner or oiav he formed Iv material r.ei in midum by the explosion , 

Drift i 1 he drvratom of a firr-wetH* in lit,- right from Mv ftfave of dtflarhw due fa tin cfarfewise rotiitior. 

Eertfui^eripilL; (■>/ n ihcMrutf rnjufnotudi Absorbing heal t*u ih fnrmatitm ; lend n.-tde i< av rsfmpU 
of web o compound.. 

Er^frPfi r I hr urttr otcchitni\ully produced on metals with which ther mine into fourth . r by; 

i. i) 7 kv mCi hvitrirffi fricho r>/ the s-olid prod? trio of lt?e explosion. 

(ii'i The scrubbing action of th-j hoi gases. 

The iifiirnaie heating and cooling, c.g,, »f the ktre, by causing .tnrjatr dovofagmifar ace eh rates the 
erosive effect. 

froprrsefltotlor^ The- breaking up if the c^nininer of an expfasiie , the nu-rc -tohut ihc •■lidoy.b.o the 
"to.-dlrr nod 0 ,'orc numerims are the- fragments produced. 

Hygroscopic t lending to absorb moisture from the +z ir ; ammomum nitmte Jo .f.'i example of such a 
suhsfance. 

Inuirhfjrt^ : /-‘pucks oj firming tint w€bfa oj a cartridge cgm into 4 cannelure w shdl ur bullet at s&wml 
Separate points ott the- cireitniferenc-e, 

Jnertid' i I he, -property which matter continues in u state of rest or uniform motion in a straight tine, 
except t'm sa far as the stair is changed bv external force 

Muitf* YvtccUy : The velocity of a prefsuite rdaiiw to fate m^uriting ai the moment it Usm the 
muzzle- , Sometime^ called ,£ Initial- vefarHy. 

Necking : The. Operation of red to ing the- din.Otftef of the month of a cartridge case from h.imt.yr {iidingter 
to projectile diameter, rmdiiflg in the fmmalicm of the rotiwnhoml k ftie-shafted " cartridge fhe 
operation rttav also be used to fix- a bullet in its case, with or uu'lJtonl an add it fa out operation such 
inikrtlirtg. 

O. F. M r , L tVix'dr-te far future- manufacture. 

P*n&trtiti[ih i it (ding of armour caused by shell hurst on :-r ne-tfr its surface 
Ppr^f-CTEJon : PtK.\.t-jf of shrtt fatr*mgfl ArUTuttr i'xJ .r fit /'tin {\lb )i l,\ hurxl t\\l fate ft!r ‘ddc. 
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Remaining Velocity ? 7'A* jvinrily rtf a project*)*, relative to Or gun frcwi which it MW* fired* at any 

point of the trajectory* 

Ringing : A method of securing percussion caps in small arms cartridges . the metal of the Up of the 
cap chamber is forced inwards over the hose of the cap. 

Stabbing : A similar process to " ringing, hut small portions only of the Up of the cap chamber are 
pressed in to retain ike cap. 

Stemming : A process used to press C.E. into the various channels of some fuzes. It is dene by hand 
uiUt a wooden drift. Rochets, lights, etc., are driven or stemmed with the rochet composition in a 
similar manner, but a maitet is used with the drift. 

Striking Velocity : The velocity of a projectile, relative to the. target, at the point of impact. 

Swearing : The joining of two metal surfaces previously coated with solder by placing them in contact 
and applying heat until the solder runs. 

Time of flight : The time a projectile takes to reach the point >f impact, reckoned from the moment it 
Utwe s the Muxzlt of the gun, 

Trajectory : The path described by the centre of gravity of a projectile in flight. 

Vertex : The highest point of the trajectory ; also known as the “ culminating print” 
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CHAPTER I 

GENERAL REMARKS ON EXPLOSI VES 

DEFINITION OF SERVICE EXPLOSIVE 

1. An explosive is u illbitanee <ir EL mixture of subutaneill wldch, in suitabte conditLOJig, it is 
possible to initiate chemical chcuigt: which will prti&feti wdlli great rapidity throughout the nny and. 
too Veil i! into largn qi Lanfiritis of heat and gn-sra. 11 is characteristic that this eheinkal change 
propagates itself through tlic mass of explosive from Uni pLa.cc- of iuiLiaLiou without further supply 
of MkmiJ energy or material. The energy liberated by tile *mall Iftjw nr axplnsiv* inroad iatrk 
subjected Id rhe mitiiiriug impulse is sufficient to cause the explcsfon of the next layer; the energy 
frulri this lay IT cauws the *-xplorion of th nvx$ 3 and sq an, 

COMBUSTION AND EXPLOSION 

LL Thf: phenomenon of ■emubastion is familiar, ami it is well known 1 Ix<lI different stlbslurLceo l>iun 
at different rates. Ordinary combustion is a process by which substances combine with the oxygen 
i>f UlC air : 111 ■ L th:,i iiro tlin rate >1 corrabnsttrwi is limited by tin amount ot oxygon present and 11i v 
nUe a! which il can be supplied. El, however,- the oxygen required be dotifely a^uciated with the 

cambu ubt.- l: 1 . ■ -i i l- - ■ I! i: ■ ..- f- r iiLbtuiK--- in jji.m .|i>r. .K mi- 1 1 ■ .-3i.n--ih.il miJ - -”j -1 111 r .i, 

tire cmnbtistifelsr- is lid 111 - ij NA^V] i i- supplk 1 ill th potiWSiuni nitrate) comhuHlion can proceed 
independently of 111-. .umoqihcrir. oxygen and within till: mas.-; of Lin- mixture iL:-a L lt. This Cause k a 
very much mnn- rapid rate of eombflstkrn, which can be rdill further increased by confinement in 
Fame vi>:■■.'• L |tfodLining what is known as t'jcplosion. 

Explosion is a CLnnbutLEi.ni VvElosi- velocity Varies Irolll about u foot a second Lip to about 1 h fKiH.I fe*t 
a second. This . 1:n.iLy is < mvhur fnr :i givi *. mj^Tu no, and under constant conditions id pressure, 

temperature h etc, 

DETONATION 

:i. The explanation uE tile phenomenon known as detonation h outvid: the scope i A Ihi-; honk, 
but it may be '-aid to Ik an action closely allied M> ■ sc plosion though bar mnn rapid in character. it 
p£O£v0d£ l.lirenr:h rhr hnllf nf t H- rvjiFosnnfi in fhn fnirrn nf n w^vi’ Ifnnwn ns Ihr 1 di‘1-snni finn wove 
Thr detoiiutinn wave in . rvice explosives varies from about 10,01X9 Lo dH.iNri r---| ]*:i secoiul 
according to I Ik chemical nature, physical cofiditioti and degree id conlinemeni of the ■- xptorive. 
Detonation is chaiact-eriKd by its powerful shattering oft'act, the result of the extremely high EucaJ 
pitTSures which thr almost instantaneous action produces. 

CLASSIFICATION 

■l, Thv. miss of combustinji obtained with differenL explosive vary according to flic rn miner in 
which lliey are coni (lined flnd c I u ■ method ot their imlLition ; a rough das rifle ;tti tin lias been iidopLnl 
in winch explosives with rat ■ nf combustion above- approximately I j'K.SCl feet pi-r ^ecmid acv, in 
general, classified as 11Ll»Ti Explosives and the rembunder are E^pk^LVei ii f."W Fxpliisiv-.-., 
f ), For Service purjiLKat:.^ ejcptnSLvus are placed ijj ilje iullowtrip Larujfories ; — 

(1) PROPEIJANTS l.t /..vie Exflvsivwt. The^e an -1 nsod h>r (?«.c propubsiim id pmjentiles 
imm gun a and Snail Arms, 

(2) HIGH EX P E -OS l V K S. 'llu^e » n ■ 11 sed 1 1 * dbnrptivc purposes, 

(3) EXPLOSIVE COMPOSITIONS. These include Gunpowder , and pyrulficbnic and other 
compositions which cjuULOt be detenated. 

Acifc — Iil cerlain canditkiiis (1) can be used in tlae place oE (2), 

0. The: chaxvj^a in vclti*ity uf ca-nibuM-fiuu during the pf Ogre S3 of -OJfpIcKil^ii ot ft- solid c^sploslvia 

rising to the maximuin Vt s locity known as iJctonatioil ma.y \w diviriwi into three periods.!.— 

(1) [gmitwti . During dlis the velocity nf dflCOflipositi-nn increases from z--m Lit that -d 
iRTLitlon; ignitinn is cyrnplcbxl when the heat evolved by decDjnpoaitioti txctKdi tic 
heat lust by radiatinn iiml eonducLEo]]. 

[2|. Explo&i&n. —l'he e.vplusion, then proceeds at a uniform velocity, provided the pr&HHure. 

rematas OOdjylaOt. The pressure rise may 1w sufficiency mpid to cause detonation, 
idl Udfruwf/flrj, Thb |n-in :!il- :i: i mavinium YcLiKity rd several Lhonsnnd feet a ^.■uHid, wfiieli 
is almost unaffected by external pressuxt. 

7. FropeUantg arc iguiti^l &mi iryiplodft at a vdncity dujjnnding v\i the surtfQfli^iing pressure^ 
wliicll shoutii not rijn: sn rapidly .is to cause detonation. 

8. High explosives? of the luitiafot tyi>e, when igniEed in mnditions of confinement, rapidly reach 
the detfifiatifttl BWge. 

High explosives id tjj= |[itermedtaLy and Shill lilling types are del visited by piddu^ up it 
detonating wave frosn an adpemt detonating uxjilonive. 
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STABILITY AND KEEPING PROPERTIES 

9. !>ru- cl Uif principal rmuidurations in ihf choice of an eKplo-iiv* lot - ii particular purport is 
it- ■■ r iiLiilil ■. n\ keeping proper! i-::s in conditions likely tci !>■ mrt with in service. Explosives vary 
Widely in ihdt liability in storage,, especially in warm climates. Deterioration may be due tn-’ — 

: l! f 'hmtraf Ttmtettitity [/.£,, a natural tendency to decompose slowlv, fmpitintly accelerated 
hv impurities nr "by rhi- pnodiN'.lh of dflcom 11 < i-l tkm) With lie- majority of Service 
■ -sprn^ivL's. HIt. effect of chemical deterioration i* a loss. i hf olficinncy ■ Willi propellants, 
iliY-mlll^iiinn may pr-uCccd su rapidly && to lead iwentuaJly Ed the? formation of sufficient 
In-a i to c.ni4.- 5 ]jfihtii noons ignition. 

or |L! J f iumff t fi i'/ji 1 / J /j_r.yrA*^ CvntffHnH brought about by Irigli temperatures, accent lpF moisture:, 
tu. Physical change infJmli: thm melting, freezing i:r itrystdLli'aH.- cliauge of Hie ■■xplosiv 
mi am m[ ii- rjurmpanmtSp the .ihiHJirpl i uni of water cm in (Jump ii.tm.-osphm'S and Mil fu- 
of volatile ctifistituenls. 

ift Containers for explosives arc made of p ot coated with, materials which do net interacl with 
ihr explosive or produce det monition or dangerous substances. 

INITIATION 

II. Ihc particular method of initiation is decided by thr: ratlin 1 o( 1 lie explosive and Llsi 1 
circumstance* in wllich it is wd. 

Explosives, vary considerably in SHDriSysCLee^ that \>. to my.ui tli-j ease with which they can be 
ini L Eat I :l Fulminu.tr of mi rmiy i-; detonated by very slight r ricti. ifL, hilt T.N.T, > .iil withstmul blows 
nf some violetiei:. 

In juaL-iicc, ■■ ridtivr high i ^pk/niv-.are detonated either by flash Or llll drctrienUy-heated win-, 
by percussion, friction m by pricking -with a needle. 

Less -.i u-il Ev high explosives arc detonated by deteiLutlrig a small chai'gi of a more S'.'JisLtivi 
i*vplr.^iv.- =?■• flj-ice rr.nt:»et wti!i Lbfiri. F ot example, in 3h"ll filled with High l^pli-^Lvo a very email 
charge of ail Initiator [f.g. r Fulminate of Mercury or Lead Aside] iu[|iali.'d by flash or percussion is 
n:- I to delon.ilf a 1 ie^lt charge known as aji Intermediary (e.£., ('omprwitiou Exploiting) v%I:i.-i- 
detonation in turn detonates the main charge (if.g., T.N.T.). 

Explosive comprM.itinns ;n:d p^pelWi Ls are usually initiated hy ilamc From nn igniirrons mixture. 

Poor initiation ■ «r jglutefuUs initiation uf a high ^xpiosiVV will lcnr| onlv tu explosion Poor 
mil hi km may be cau:-(-;l by a lack of close contact On thr ntliCr Ftaud, many high explur-iivt::-. if 
ignited, and if in sufficient bulk or confinement, may bum fiercely enough to prooced to detonation. 

12-14. 
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CHAPTER II 


PROPELLANTS 

CHIEF REQUIREMENTS 

IS The chief requirements of a propellant arc:— 

(l) To have a Regular and Readily Controllable Rate #/ Bunting (rr., regular kails sties). —A 
rognlar rate of burning and a steady development of pressure are obtained by u>ing a 
colloidal (i.ir, gelatinized; «w plosive <>f ;i uniform composition which can burn only from 
lie exjxiM.-d surfaces, byr by layiT. The amount of surface exposed governs the rate 
of burning. The size (i.e., the diameter) of the coni determines the rate of burning as, 
tor a given charge weight , a number of small cores offers more surface than a few large 
ones. If required* the surface area can be further increased by making the propellant 
in tubular, multi-tubular or slotted tubular form, or in discs nr flakes. In this way 
propellants of identical compositions can he n^d n weapons varying from a revolver to 
a big gun. 

(2> To he Smokeless and leave no Residue. Smok-l^ness is important frnm a tactical 
standpoint. Residue has a practical significance as hot smouldering fragment- re¬ 
maining in rhe iwre an* dangerous * solid residue fouls the Ixire and increases erosion. 

13) To be free (turn Munle Flash and Hack Flash. —In addition to disclosing the position of 
the ship, muzzle flash is apt to dazzle or blind the control and hridge personnel or the 
gunlayer. Back flash is dangerous to personnel and may ignite cartridge- or other 
inflammable material near the breech. Both muzzle flash and back flash are due to the 
formation of incompletely burnt gases at high temperatures. ‘ITiese gases ignite at the 
muzslr when coming into contact with the outside nir nftor the* prajectik has It*ft the 
gun and also on admixture with air when the hn*cth is opened. 

(« Not to cause Erosion of the Bure. —Erosion is du< lo the washing action of the hot gases, 
and is caused partly by thoir high velocity, but mainly by their high temperatures. The 
rapid heating and cooling to which the bore of a gun is subjected further tends to disin¬ 
tegrate the surface metal. The of a proprlLant with a low heat value is therefore 
advantageous and leads to a reduction in wear. 

(5) To be easy to Ignite- Most propellants arc relatively difficult to ignite, and (with certain 
exceptions) gunpowder igniters are used. 

(Hj To he Stable in Storage a rut Transport, Propellants differ from most other explosives in 
that they undergo a continuous though stow process nT decomposition. Direct sunlight, 
heat ami diunp accelerate the rate of decomposition The condition of propellants in 
storage is ascertained by ]jeriodic«d tests. Decomposition is accompanied by an evolution 
of heat and the formation of free acids; if the former is not dissipated and the latter 
are not neutralised, decomposition is accelerated and may eventually become so rapid 
as to cause spontaneous ignition. Cool, dry storage and the addition of stabilisers to 
neutralise the free acids prolong the " life 44 of a p-opcllant 

(7) To be unaffected by Moisture and Temperature. —Ttu general effect of moisture if absorbed 
by a propellant, is to cause irregular ballistics. In addition, damp tends to promote 
chemical deterioration leading to instability. Exposure for short periods to extreme 
temperatures may lead t-i physical changes m the propellant, hut these are usually only 
temporary. 

<N) Not to be unduly sensitive to Imparl or Friction. 

(9) Not In require unduly bulky charges. 

(10) Not to give off poisonous or irritating fumes. 

CORDITE 

16. The first English smokeless " powder ‘ was called Ccrditf. because the mntrnal was manu¬ 
factured in the form r>f cords or sticks. It consists essentially of a colloidal mixture of nitrocellulose 
and nitroglycerine with a stabiliser lo check deterioration Other substances may also he incorporated 
to reduce or eliminate " flash 41 on tiring. 

The term now embraces materials of various compositions and forms, and the physical form of 
the different types is identified by appropriate letters :— 

No letter = Cord. 

T — Tubular. 

M Multi-tubular 

S ■■ Slotted tula*. 

K ■ Ribbon, 

\) - Drilled 

G Grooved Rocket Cordite only. 

X Cruciform , 










4 

CIL II, 

Some cardites produce a laj^e liuh u-n firing, and L" uvi-rainm IhisJ rlisniEvunLij’* 1 fltilhffraft and cion- 
blmduig (•••■rdui :- \mvv bien Intmclurik]. 

17. Thk rEcvclopinriit bits occaHiollcd lb gripLLpiiag of c+ifcbtfis into .— 

{f f F !r tt fiaTik. 

(2) Finshl^ ami Rtm-hlmdin^, 

Main features of cordite. 

IS. —It is iLow burning. Hit Initial prcii^irea art uoruptlmliveLv luw and pre-.iiu tc uji 

Lin; projeclile in (hi 1 henry is well 

SjftdA* —Thu products "4 expiation of entdite an unLirdy gaseous, but n. reft am amount nf 
yellow smoke Li produced outside Lin.* band lieliJ some smoke comes from Iho £uLi|jowder fruiter. 

-On firing, Full rtusli cordite produces u huge (lush by re&S-ui] of the liigh propi/rhoiI uf 

ini nifiluHlv Imrni [liydi- iuh-ii .' ■ urT -u 111 ii]I - ixkI '■ winch i^.:- it. mi L'mniiig into Miilaet with 

thi* outside a.ir r 

F^iKiW —T'fou eabvific value of the propellant lias a considerable effect on ihe rate of erosjon. 
IVjpiJIants - if the: flashier or mrm-bli ailing types, owing to their low heat values, .ire ccmf-iderably 
superior tu Cordite 5.L. it-; regards wear effect. 

/gjfl&b??.—Cqniitfl is difficult to ignite. Must HU >charges an- fitted with gimpwdnr igniters 
to rein farce the flash from the tulie. Tlic srnriltLT Liu- diameter of the sticks the mail? easily they will 
ignite. 

Cordite. is riot a thi>™j(lily stable substance, Fttun <]ir day it is made a slow but 

rf/iiiimiiiiiH flrn mpnsrtion gins nn, pint hiring ricirifj which, if nth r: rniin.d inm> linns, mcceldate rEsc 
rate: of decomposition, Stabilisers iiuch as mineral jolly or f’lirbnmiti ;tre addud to neut.mtbw these 
adds, The higher the Lempjraturv: nf storngr, the mare rapidly cordite do ten orates. The life of a 
" LuL " erf partipellaiU in Lhe Eavul Servite b asistssed (or storage ill temperatures not cxcmliHg 90" F. 
Storing at I ';:Iht temperatures involves a r-_-d.ij.Ltion ol lif-- Eicyx■^.□ti- lu low temperatures h an 
desirable, m thin may result in exudation of mtm-glycerine. For those Felons alt cordite except that 
In Small Ami!- Annnuivkian bi pcriodicaLly ins-jx -r-ted and tested. 

Stees of cordite, 

tH. In general, lib si^ 1 id cordite ii expressed in LEiuusunri tbs oF an inch, utld the figures follow 

the symbols denoting composition amd shape. 

CnrcL The size given is the diameter ol tire dry cords. 

Tvtmlfit Tile- fjgul■' s £.v<- the external unr int«-rr::il diatnulms ■ • F tin* tub<- as it leaves the die.. 
Min - H.S.C./T. I24-0S& indicates that Lhe tubes, when pressedj have an extental di^lm.ete:J , of 
1>. E 74-anr>i€-s and an in tnmaJ diar.ik l.i r i if (I. Of^-ii irl i- - - (A r- r, n 1 11 * - I ).0#M iiches.) 

Multituliikiy .—Tim figures giw (he ' J mnati m-h tbiclrnesh " in im-lii-s, " W^b thicls n.^ h| k 
defined ils the mttiilnam dintmcc bi'twi-en any \v.*i hmmrlfiry suri-i re:: , 

Ribhim.—The ligurEs gi™ respectively ihn ..I (Ik wtd th, .0(1 k fHy hnlLCiHes a 

iJjickiiuss of 0.014-jjjdlesi aud a widtli of U r 048-ind 11 --;_ 

Sera'?.- -The liguri: piv(:s the IhfckTh hs, e.f. S.S.H l!HN m-.liivi rh a llurkn^ qI UJKIIS-iin'Ii^, 

Lotting of cordite. 

A " Lot " ol cordite la defined llS " liIl iirbltr&iy quiiiitEly oi COtdiLu ■-■ f iuiv une sirx, i?f tiv; 

c^mpositicin and mndn in thf same factory during ^ fLimited period o| time/ 1 
h’nrfci Ini is givou ,z " l.i-t Number 11 whi- IhhmIuJ im i-ccv|it£uu '■ J III LnI Number ■uuisbLi -J 
two parts, u letter (srgremp iH L. l h .. I I n- mmm&L The Lll (ors urn ^■robnln nf 1 purtlcnkiT Juakur. 

FULL FLASH FkOFfcLLANTS, 

Curtlile S.C, ■ Solvenllcsa Caibitmitc}, 

21, Tarditc: S.C. is a homy sctbsiftntB of SPmi-franspflLT^nt nature varying m rolour from %ht L<i 
durk brown, 

Siilventtosft ri'iur.i io tbu method of umniikctuix'. Lurbutnite Ii tlm stabitiser. 

Cardab S.L. is «a^y to handle. 1 and i- uoi afkcti.d itmueiiiately by watn or imiisturec It bunni 
w -ill rognljriiy.. and ^ much more stable cli juicidly Llimi tltu older' i\ pcs -«l i i-nJity but, nuvettiaelcxs, 
U subject to a j^mclnal di.terioratloii, 

New Cordite STL m li^ht in colour, but as the carb*mito is iifUMil up thu cixriik develops j darkt-x 
cnlmxr which h on in dim ti nr r-t iU ren>.iioir?; lit!. I h I i-riciiaiadn Lf= vi-iy slow ■:. good camLtLuEts of 
storage : it i ? mu-re tupid i el c-nnditions of liigli Bturago tcnij^i'uliLru, direct tunlight Or crmfcim ir'-fdion, 

1 el good coudJiioELS. Cordite S.C. liaa very hide sincll. It is jxiisiOnouis owing to its uittu-giyccrinn content. 

Cordite S.S.C. ;Scroll Solvoutle&s Carbamite), 

22. ScniU cinditf is in I .«■ l« n i :;l .i jilonti 4 tjr. oUl'tui^atefl sln-eb chCoE.ges ati- I'u-nuod by rolling 
■ p n orimigaLcd .sheet with n plain sfiiN t m >[i:m -- rhr i-nrnigatJNns I In* nnrdito w&A develupcd as an 
aUunuitivt to 11 .S.C./T. ll b usulI in Bombardment ichurgLs. LLS.fi.C. {CDolur S.S.C) hi'i^ been 
developed to give a greater d-^iue of ilaiililcjs]]™ Lbau S.S.t... 
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Ctmfrle S.C.-T. I'Solwnlltts Carbarn jit Tubular), 

23. Cordite S.G./T, is amide from lota fif ukl i^irdite S.C. preisiL"il into lubiiLar form. 

3i Wih introduced Eur ballistic purposes nnrt is in large si ks r- «r catapult charges 

Cordite SX\ i Sdvwitk55 Carbarn Lie Rocket;. 

24 Cordite Sir (formerly S.C.R.K.) £1 el Ear,ge tabular cordite similar to S-C., f T. It h fued as a 

charge for Rockets U 

Curdite M_K,C--'T- (Holier SolYfftlless CarbamilE Tubular. 

25. Corditi H.S.t'./T, liu:- a greater ni tro-gfycizfinc ran tent than Cordite S.C., eleic! eEih.-i u higher 
i-ii-i ifk value ; ee ls ;tl-.n more riL-id |i b (i^ed U.*t small i.Ldibne guns, ti-pdr. ami below. 

Cordites M+D. and M.PT. 

2h. i n elite M.M, w,l> dev LiijK J owing to 1h- rrii-ee-.- i'.v i; -.na-n Ciimod tei thf Ihite <il I Ik- gim by 
i nrditc .\E-irk 1. El had tli- Simi : ingredients -ls Mark I, huL Else [impartial]* ■ n- " modified " (Ihnr.e 
M J>.) ki produce a coder pmpi-lbiritr Cordite M.TT is now uksak'seent. 

Cordite M.B.T. es Cordite M.|l. pressed in tubular form to increase the burning surJiice. Ic is 
iiSiirL in Small AnBEi ammunition. 

Cordites MX, and M r C.T. 

27. I • ifeJ i e i■ 7,1 A 11 , 1 -j, the game li:til-. n■li*i:i as Corditi Sfl.Lf, except than the stabiliser is cracked 
mi ricr.il jelly to improve the stability. Mineral jelly is less tfftdenl than carbamate, and the safe life 
ni Cordite M C. is therefore less tttan that of Cordite S,C. Corditi M.CT. is used for small calibre 
guns. These types of cordite are abu obsolescent, 

Cwdiie W. 

29. Cordite W is .i l.nml Si-rviO 1 ptrupoElani ;md in similar I • ■ Cordite MM (nr MX.) with 
o:i rbumite replacing mineral jelly. 

CordiLe WJL 

®. This i-. also. el Land Service propellant and i_s si m iter In Cordite M..D. witli crirbanistc 
partially replacing mirn-f;il jelly. 

KIhASHLESS and ngn-blindinc propellants. 

IKJ. Flashier jimpelLinl^ were originally introduced lor Star Shell. but their um' bain bnen con¬ 
siderably extended. Th* y :m; now h--- d lor full ollafges for jsnnS up to I> L. 6-iidi calibre. Investi¬ 
gations are in hand for flashless Cull charges for guns above 6 inch calibre. 

Definition of n Flashless charge. 

3t. A llrisM.'! -, charge h defined at "mi*: which is unlikely h- aitracL ilu utiGiitinn uf t\w miked 
eye under normal alimw.plu-.'ci>lufilUrns at ni Mgm ot LM.HHI to 4/XXi yards. - " Ttiis applies to 
obiervatiofl ut rnghi. 

32. In crrt.iin guns fall flashlessaiess Ijub iiuL been achieved up Lu lIilLc. but it has Insmi 
lOLind i^isLbEe Lu suppress ihv El^^li to such iin extent ^hat If does not blind the Hiidqc and Control 
prr-Hitnuni Thesk 1 ehargr-j nxv known as, Ncm-blinding." 

33. The advanl&gcs of Itoshlnss propellanfs over bull I;1a5h propdlauta arc: 

(0 Bridge and Control pcrsonni’-J arc not blinded hy flasll-ea of iheir own gniks. 

(/ 1 "/ The pustliou cT the tiring ship is nol revcalcrl by gun il.i-.lu: 1 .-,. 

(iff) There is leas wear on die gun. 

34. Thf- distidv&fdagBs arc :— 

(t) They produce more smoke, 

[H) Uley priKlucc a greater ronesni r:t1 ion o| U^u 1 prodwcl: - . -Hid other which Uiougli 

llon-lOKsc are very irritating to the nose and Lives. 

(rif) charges afe heavier and larger for the same ballistics ; this may preclude their use: in 
existing B l.. guns: above G-incfl ■ .ilihjv owing tc lliC limltatiurLi: of the |l;llei chamber^ 
urnmunitrun hoisLs, etc, 

3s. Flashless cordites ere denoted by the generic letter N (Nolite). Other letters are suffixed to 
indicate 13ii.' apflcial diaraeteristics cl the prepdlint. 

r ffi. TEil types of E.hi>. group in supply sro ;— 

Cordiio KjV.Q. NQ/S. A.S.N. 

N/F.Q/S. NrQ/S/P« MN;P. 

N/F.arp,^. 
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The ^nffi li'i i 11 -• M kI ica te H.ped; d ■ ■ LameL i t isl i c* u,v [■4tows . - 
f). The inclusion «nf a atsiiilE iictiarit of sodium crvoIctL'- 
F. The use of wood cdluLnsiu 
5. Slotted tube, 

F. The inclusion ef a tmall iLmoujjl el potassium stulphate. 

37. A Eolvciitless flashier propellant known as- A.8.N. hits teen rtcuntly introduced- The letter 
A indieati--. ibid L'Eiu propeUaiit was origin u Led by I.C.I., Ltd., at their ArdctT factory, 

cordite H,s r c,;K r ,rr, 

38. Tim h ;i i-i ■n-bLEiirlijj^ cuidi Ll- tv'mcIl wui introduced originally for the !l-|nlk Mark VflI ^iiii^ . 
it in new supersaimg H.S.C./Ti 'Hie letter " K n denotes the inclusion of a small amount of Potassium 
Cryolite. 


NftroctlkikKi powders. 


AMERICAN PROPELLANTS 


3£». Tin- types oE American itiLrori-llulasu puwdets atr NX.']'., N.H., arid F.N.IE. 


-in. N.L.T. (nitrocclLulosc, rnuhi-lubular) ronsisLs of lutrocdluh^i: 1 in colloid form stabilised by 
diphenylaminr. 11 is hygrrabenpiv. and is * »-L 1913 or -sLrlirr matin Ehc-tuTe. 

41 Thi- modern powders, N.H, (nnr l- hygrracnrpoc < auri F.N.H. (ilajihlesn, nan-hygrosenpie) nn; 
snmewhar similar, their composition varies an Lin: manufacturer Use different cum positions tii reduce 
tiwi: ubyorption of moisture and flash. Unlike the cordites these) propellants do not con tain nitio- 
glycmoo. 


42. DiptiL'nyliliiiinu i- a mors pjfft'Ctiv* stability than m in»r£il jelly buiilg i;j n 11 psa nil ■ I •- with 
earfrasmte 

i ii>- |:■ ri.|:-i Liams vary in colour from ;l light amber io a chirk bttnvn or black and nTi: in the form 
oE shnet cylindrical grains. with otic or seven axial perforations. 


-Id. 'llN dsamet' Tj length and web ihicknuss -of tbfl grain are carefully designed to produce 
I In' required rate of burning, ’flu- critical ditnension in Ltsis respect is the ivcb si zc or thickness of 
pvo|i:'llu l \>-1 ■■-«■!-i I,lie petEw -tiojis i va- 'ied mdlidly nr itm; of the cylindrical grain, Tin- mean 
oi thus diruoo^on (to 1/i.OOD-inch) is given as the for t» pmpplE^nt and follows the symbols of 
compostum, 

44, These propellants burn more slowly and more uniformly than Cordite S.C. h and are therefore 
coder and cause less erosion; and variations in charge temperature do not affect, I he ballistics to the 
Kline extent. 

Tin tlash produced by nitrocellulose powders is isut so great us that from Cordite S.C. The Hash 
It uducml by NTI. in guna of Low velocity is very .small. 

Willi uLL ihKse propellants then; h slightly more smoke than with Cordite b.G. and nil appreciable: 
Increase in blast. 


4S. Tn common with all propellants made from nitrocrLhihse h slow couundcufi decomposition 
which is accelerated by heat or direct sunlight takes pLir.c, Diphenylamimn- has been found to t» 
very effective in controlling this decump^sition. 

40, As high temperatures dhangi: the density of these propeUants, precautions mast be taken h> 
I to Lift them from heat. Any marked chsnge in die ucnouEtt ef solvent will result in a clumgr: in 
Ih.dli'jtii ^ and the propellants arc packed in airtight packages Lu guard against such changes. 


47 ’ 54 . 




lHAFTER Ell 


H IGH EX PI OM VES 


CHIEF REQUIREMENTS, 

55. The chief requirement. 1 ; of ri &TV&O0 High Explosive JIT : — 

(I I I'itrfairr urnf Paster. To produce r|te greatest passible dmltering. effect su LtinL I In 
maximum datna^e can be caused witli a given ■ j>ititv <1 material. 

rz i / merMiiTtmw* ta Shock and Frirfipn,—With t hr ,»>:■peioa of In lcl ators. I E i id i ExpEoet ve* 
si Hi nil I hr annelid live possible: to shock or fridjou 

|J) Stability and St wags. Thdr properties muni not alter appreciably during storage 1 , 

H! Ti* frf n futjjfi - Jftrf by D'tmp or extremes ttf Temperature,— .Many High lueploslives heeoiiLi: 
iiKTi il damp anrl special precautions must be tikca to prevent in "rest oi moistim . 
AtowEiOd moisture may a]s«i cause chemical action i<>»uUxhj* ill the ruttiJalkua of dail^ci- 
nMf sensitive compounds. Low m are normally harmless, although rhr 

explossve mny be rendered inos-e difficult to detonate ; hi|^h temperatures may cause 
partial liquefaction r>E Hie explosive, 

(5) Ttey xhoiM ndjorm undmml 6ft zmftsmfs milk MHitfs. -Various High Explosive m/A 
l he 11 i iGilly mill Liertain snhst nnces gi vl nf! rise to ■ inject i- -■!laid' 1 w idlirts 1 0(1 i or 1 ta 1 1 1U la ■ 
Li-un. e.g . T N.T., picric acid (lyddite! and sunatul react with alkaline substance and 
amatol and picric acid react with many mutate. If metallic compounds arc formed they 
he very iserlative, which te dangerous; Altrrantivi'ly, IlieV may W innocuous with 

n nnrrnspmflinp; rrdnrl km in r-HV-ifnry, whirh is mdrsirablp (JontbinerH for expl^sivy-. 

an - made of nr coated with riiiderialb which do not interact with the explosive ur produce 
either deterioration or a dangerous compound 

(ft) Dtnxily. A high density i-. mxo^ary In roach 1 Ik maximum rate of detonation mid Lu 
maintain the continuity uf Lin. explosive system against " set-back J on firing, 

GL&S5IFE CATION. 

56. I-ur the jTurptK-.r--. h if l hi:- HnrnJbmik, Scrvic High l:\p.nsivcs arc riasHihcd int-■:— 

(1J butiaLnrs. 

(2,1 fntemiEdiarics.- I'*.. I hi piuk up I lie -.inn 11 but i-uncunLmtud shock given by the Initiator 
Ittd transform it Into a sufficiently violent wave to detonate tlLu tOi-iili 
Shull ioid Bomb killings. 

INITIATORS 

57. Initiators m explosives used to du-Lonate Or explode aliitr explosives. As Uiey may only 
hi- UiG-d Wit]j safuLy in a ‘on:i]J quantity whos* dotolii!Mon voultl IlOt_ by i--. H. -;:r•••••■ cotupk-Lu 
d> dona (inn of :i mattl shell or huinb filling, an Inti rniediory is user! 

Win-it detoustricil ii re^JULFed the Initiator must detonate with violence when subjirtod to thi-.li, 
fricliun i>r |^:rcussion. 

Where combustion is Jh., nequiruoiuJil rhe IhilaiitOr cnusL du^ulop lui iidi-nsu Hash when subjected 
"ithur (]) to purenii^ion, as in the percussion rap of a Sum IE Ar-ns Ciltrid^u, or (2; Co huat. as an an 
electric J'Eibc- 

A .greftt variety of explosives produce combustion effects, ItlE only Luhnnutk of mcri ury and lead 
aiidc arc used Lc^ initiate dutonation. These two explosives are frequently mixed with other ingredients 
to modify the nature of the explosion, 

Fuimmate of Mercury 

otf. b'eliminate of mercury, the liiurenric salt uf fuEmiuie: aed. is an endothermic corrsjiound con ■ 
bisting of small grey or brown crystals having iii bulk I he appearance of fine sand ; it is sometanca 
lileaciwt white by the addition of copper salts during manufacture, Tt in pnisonnus and rsofj- 
hvgrosccpic. 

It detonates with violence, a small initial impulse bringiiig i( rapidly to its full rate of detonation. 
The almost instantaneous explosive dfOOmp^'SKiwEi of ii sut&tunw yl &u«ch high dcuaity produces 
the: intense blow required tu detonate an eKplnsivc in contact with it. Et is more sensitive r_i> int|.iacE 
■ *-1* 1 1 friction tl inn inr*t high uXpIesivuE and can In di'Lnnatcd by tlasti j but to riiburc greater «-i ri.iiu1.y, 
of action it is usually mixed with other substances which iguit. 1 more readily 

As iLb extreme scuHitivcncw limits the quantity which can lie used in a shell, an ■■xpluli.-r systi-m 
contain Eng mFL intenm-diary is nen-sHary with i.-omparilLVdlv in^nbitivo nirdn Ji I Lings. 

l-"n.ir IjiiuSport in hulk it must t?r: kept under w .U r. only wry small qimitilriUnrig dried hl a 
time :ts required. Eli tlr- dry fdale fulminate uE uu rcucy i.-i tramporled in metal containers and groat 
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cure mu-st be cxcrcwd in handling them. 1L is always packed in a medal container as any leakage 
nf m? sensitive an explosive would be: very dangerous. 

Warm, damp storage has a harmful effect, decomposing it and tending to cause inter action with 
its metal container, in the presence of moisture jt is readily decomposed by most metals (copper, 
brass and iron). It can bn safely filled and compressed into metal containers if great care is taken. 
It must be well confined to obtain the full effect. Containers are varnished to prevent moist air 
entering. 

Warm, dry storage render! it inLTt and incapable* of initiating detonation, especially when used 
in a small quantity and compressed, as in 4- and 5-grain detonators. 

Exposure to extreme temperatures or damp for a short period may not have an adverse effect, 
but these conditions should be avoided if possible*. 

5£*. Fulminate of mercury is used in fillings for detonators and ignitory caps. In the Litter it 
is used in various nurtures termed C ap Compositions. 


Lead Azide. 

GO. Lead a»de, i compound of lead and nitrogen, is an endothermic compound consisting of very 
suiall white crystals having in bulk the appearance of fine sand ; it becorw ^ greyish brown if exposed 
to light. Practically insoluble fn cold water, it decomposes if heated with water for a long period. 
Its properties are similar to those of fulminate of mercury, and like it, is poisonous. 

Lead azide detonates with violence wh< u subjected to shock or friction or when ignited bv Hash 
even when uneutifined, It is slightly less sensitive to percussion than the fulminate compositions and 
when nsed in detonators, may require the addition of a sensitizing layer of detonating composition 
on top of the azide, 

It is more stable in storage than fulminate of mercury, Wing unaffected by warm dry conditions 
It is not rendered insensitive by water ; <m the contrary, it may become more dangerous if stored 
wet for any length ot time on account of the slow growth of large crystals which are extremely sensi¬ 
tive. If exposed to the atmosphere, especially when damp, it is gradually decomposed by carbon 
dioxide and loses its explosive poWH. 

When compressed in dosed detonators, its life Ls practically unlimited. It has a high density 
and, compared with fulminate of mercury, a smaller quantity Ls required to initiate detonation in 
other explosives. 

61 Lead azide is used as a filling for detonators and for this purpose i* superseding fulminate of 
mercury, on account of its superior stability. For percussion detonators a layer of a sensitive cap 
composition is added as ir in not sufficiently sensitive and reliable to function alone. 


Cap compositions. 

62 Fnlminnh* i»t inimiry nrriwvi with other cubetsmccv U used as a primary muailfi of initiating 

iin explosive reaction as distinct frnm a detonating ?hock. These mixtures. known as Cap Composi¬ 
tions, arc used in various detonators and percussion caps which are either pierced by a needle or 
struck against an anvil by a percussion striker. 


63, The ingredients commonly included in Cap 
are :— 

Fuhninate of Mercury . 

Potassium Chlorate ., t „ 

Antimony Sulphide 

Gunpowder , r4 ... .... 

Sulphur ... ,, 

Ground Glass 


Compositions and their respective purposes 
Sensitivity. 

Aids burning and increases heat evolved. 
Prolongs the flame effect. 

Aids flame effect and diminishes violence. 
Diminishes the violence and reduces Ignition 
temperature. 

Increases friction effects. 


64, Characteristic compositions an: 


methods of ignition 


COMPOSITION 

PKRCU&tfON 
<S.A. Cap) 

TRICKING UY NZ£i)U 

1 1 7 grain i tetonattan) 

FRICTION BAR 
(Friction tubes) 

Mercury fulminate 

... 

8 

6 


Potassium chlorate 


14 

6 

12 

Antimony sulphide 

... 

IS 

4 

12 

Gunpowder . 

♦rf 

l 

— r 

1 

Sulphur 

... 

1 

— 

1 

Ground glaaa ... ... 




t 


jVote.—The figures in the Table refer to parts by weight 


















INTERMEDIARIES 


05. An Intermediary L* 4 1 il.i^li explosive which is Ihss sensitive ilian -in Initiator but mom 
sensitive than a main filling. 

Th'.- function of an Intermediary Lb Lu link up and rdriforOc t.he exploder System of a shell or 
butnb by accelerating and iDlcn&ffyirig ihe ilebjualior weiw. The Latenaediary must be readily 
dstouated by the Initiator and, by 1 ho vitiknee of its detonation, tfctrft cause a, complete detonation 
□ f the main Ailing. 

Tetryl or Composition Exploding [C.EJ, 

00. l!.H. (I he Service name lor triii itropht 1 yl-Tnilhylniir.,imim) is formed by the action of u 
mixture nf nitfk and sulphuric acids on dbncHivL-aniline. It is a pale yellow crystalline substance 
with a mdliug-pOUit of V29 u C. Soluble in nee lone benzene,. eLC.. but iufiolubEfl in Water acid not 
. hygroscopic. 

it i> ei violent high explosive of greater po'.v 1 r r' ,ui lyddite- or I.N.I mid more sensitive than 
picric arid, readily inflammable aud easily detonated, It is not used as a mam filling except in 
certain Small Anns ammunition, e.^.. Sfl mrn llbpiino 

It responds ru^dily to the impulse of act Initiator and ills violent detonation ensures complete 
detonation of a main lilluit; ; it is mom insensitive Ilian fnlinimite of mercury,. 

It undergoes decomposition on melting, anc for ihi> n^tson is. us*:d in the form of powder or 
compressed pellets It i* lesa stable in storage than T N.1 . hut it docs m>t undergo serious deteriora¬ 
tion in Service conditions. ( hcmicsdly a neutral mbhtancc, it does not raael readily with material 
:i is likely Lei Come into contact with in the Service. Alkalis decompose it, ImL li es unaffected by 
exudation from T.N.T, Pic lie acid lessens its liability, and for this reason C,E. is not used as an 
exploder in lyddite 1 shell. It Hews no- require ihe use of lead-fnv <™rlitic>n&. To facilitate filling 
operations and to avoid the formation, of dust, it is sometimes granulated or " cooled 11 bv treatment 
with a ^jEotiun of gum arable. 

C,E- is used us a filling for the magazines ol guincs acid delegating fims, It is also iiiscJ in 
Exploders of ilicll ami bombs, in Composite detonators iuid =ls a main filling for cerium Smalt Arm?, 
airniramtioru etc. 

Plcrfc Powder, 

00, Picric Powder h n mixture of inmnomuiii picral* (43 party) and potassium nitrate |57 parts). 
It b a bright yellow crystalline substance prepared by mixing fche^finefy ground ingredients In the 
diy state. More sensitive than picric acid, it ignites from a. flash and hums rapidly tv detonation 
when suitably Confined, tih ckemkaJ stability in good provided \i is kept dry. Tn prnyein t Inter 
action with EiielaEs EE if same precautions «re necflSi&isy as for picric add. 

09. Picric powder used ay an exploder in certain lyddite Med stiidk whcti the explosion: i>; 
brought about by meana of a flash torn gunpowder and. not by a detonating system. 

T.JLTV crystals. 

70. T.N.T., cryst^ds are extensively used in H^plodens. Owiug to their .susceptibility to T.N.T 
exudation frnm rhe- shell idling they mi: bring siqjmeded bv < except rn h'dd,:. m -.hfllite filled 
shall 


SHELL AMD HOMS FILLINGS 

71. High explosive fillings for sbatt and iKuibs arc very Lusonsltive UEitl djlficiilt to detnnate. 
Shell tllJingH nmnt bn aqAqcienfly Lnsimsstivo tn ^ith^tand tin shnek of di.nchnrq- Irvim :« gull ojid in 
Fii'rcing Shell Lo withstand the shock of impact with armour. Stability tn stnragri Imj^nrEanL as 
Filled shell can nut be ijispccted au ^EisiJv u> |m»|Hhuit£, Muidure !''ay alTcct is filling hv inm;-a=!Eng 
its volmnn arid forcing soma n| 1 1n lilling from tin- shell nr bomb liy jiartinlly di?i3ulvinfl a eonsti?m-]ir 
of the fdJEnig a r causing chemical action. When a shell bursts Him detonation id the filling should 
pruvidfi hmoke lor spotting. 

Lyddite m Dime Add. 

72. Picric Acid Of Lrinitropihenttl. wlieu Cnst in shell, is known T.yrlclit 1 ■ l: m oht 1 iued i-iHicr 

by the action of sulphuric and nitric, acids on jihenoi (carbolic add) or directly from axil tar 
iHirmine. Picric acid is a yellow crystalline solid melting at 121.0 s C., and Is slightly soluble in cnld 
water. # 

It is a viuleiil hi|j]i explosive, monj sensitive than most main liltengs., but 1 requiroa a powerful 
dric,n:iting impulse to give complete detonation. If IIjo detOEiEichig impulse i= Ensuiftcient, ci milder 
explosion is produced and som* the filling renainy uiwxploded. ’ It is Jwt tLiEtkicirtly insrusitive 
Li> vvithSLand imp-act >:.>n armour and is thu,s unsuitable for jrmour-piercing pr!ij:‘criJes. 

Picric acid is vcry r stable in storage provided it is kept dry, li i-. not adversely affected by 
tempemtuiv, :md is csj>tdal]y suitable for storage in hoi cEbnateS on account oi its liu.li Iting-^iiut 
:md toedgm frnm impurities cjf a lower melting'poijit A-, muislim- j^gaavales the tendency fn foim 
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dangerous compounds with metals, great care must be tukeii in sealing si nil. ft Is a medium acid 
:<ud mauls with metals and many compounds fi> form --ill- known as pirriMcH. Some picretr-.H, 
particularly Lead ptcratej are very sensitive to shock and dctonat-t with violence when struck or 
ignited, Pierates nre a snurec of danger, since they can fnm tioci as illEGalur* Ufcid briEig abiHU the 
detonation of Indite in coataCl! with them Great care is taken In prevent thnir formation' a 
protective film PS varnished between the netd and thrc surfaces, of tho metal containers and I tad-Free 
materials only are- used. Copal varnish (lead-tree). sprayed on the inside of projectile* Uld containers * 
produces an e las tin resistant layer. 

Oca coinplelie detonation Lyddite gives a black smoke of carbon particle 1 *: on incomplete; 
detonation, the smoke is tinfiled wiih yellow. 

73. Lyddite was formerly used as a main tilli ng- for H igh ExjTkstfve shd I, BEcnnsa nf t hr? difik n Ity 
in I illicit and the precautinri^ necessary tr» prevent interaction with metals, it has been replaced by 
Ilish reactive i-Kplosives, except in shell tn bn sLortd in hot climates. The principal Ihn r>f picric iu’id 
nnw is as in ingredient of Shrilite. 

T.N.T. iTdiuLrotolucde}. 

74 T.N.T. is formed hy the I'fon of nitric :md sulphuric acids on toluene, a liquid similiir tn 
1 1 ■ 11 :•:i mi. uni obtained from coal Cli r or IJojtll n petroleum. It is a pal.' yellow crystalline Solid 
pretitfewBy insoluble in water and is not hygroscopic, hut is readily dissolved by organic 3td¥mt3 
such as becufirztu or acCUuk' , it is pohc-ILCUIS I lia Servid. uses two grade* ; Crude 1 has a mdting-point 
nut below yf) L C.. and GracU 1 II not brFnw V-l.-fv \ . I: is .= violent and powi rfut high explosive, only 
slightly interior in th u.w* respects tti picric add. It burns readily when ignited and considerable 
quantities have been humeri withoLsl explosion. ■ ■u imim.; Rather inon in^-nsitiui (hail pteru add, 
il- at ability in alt - i;- -iifi jfuct^ify* and I tun i - jh> rlumjor nf npontancou:: ignition. With the 

Imvvm r ^iiiiEi's, i xv.i;lal ion ut oil may ore nr in warm conditions ^ ■ I storage: thi.H ■ > il is Ht:>tg.ili jm’ v- 1 in 
character, and if it should pi t into the screw Lliriruds a! ritell il Inighl give rliN to premature explosion 

■ >ii lirrng. A powerful impulse and utruJig cuntmenient are n-PCHKsaiy to ensure sat istectofy detonation, 

■ specially wIli.m ih llie- cu-i ..lifmti I .N T. is not adversely affected by tcmpEf^drt and is n 

relucivelv n-in-reactivo Hi.ib.Htrm.ce. Fnr from acid properties when pure, il has not the tendency as 
picric acid to form scud Live salts. 

On complete detonation T.N.T, gives -i black smoke of carbon parUrles ; on incompkle 
delonatioll Use fitrn>ke is grey, 

T.N.T. is superseded by FC O.X./T.X. r as the mnin Idling for all calibres of H E. shell. T.N.T. 
!m (lie tnam tilling For all Pee? ruing 8hdL below 8-inch. 

7S. T.N T. :■■ also llrfi;d Ce: « 1'llFmg f-ir homht, dkprh cluirgea ami other high explosive 11111 nili■ .j■- 
]| has supeitjhxl-ed guncotton tor demolition chargL-a. Ti i.s also used in the fnim nf pressed pellet * i;n 
KKfiloricrs and detonating Illsvh. 


T.N.T,- 

7C5. I4>r armour piercing shell rtn- -.itiven k-rs ri-l the T.N.T. tilling may he reduced by alt 
adinlxlm- 1 i4 Imaswax. Tilts filling is fed into the shell bv □ spetlal protean -[hire. -^-I' It 
aJsn used as il main till i til; iu JLE. <tin:rafL I n.uiib- : 

Sltellit*. 

77. ^hetlile j- the mum 'livm pi cut>S mixtures cjf picric acid and dinLiropJitnol. Lh«■ mixture 
rHhnnaTTy employed contains 7b pi r cem of picric acid and ^Kl pi r cent, of dinitruphinul. Il \- & 
yellow* Tyst allin r hi did mrltiuj.; at approximately 7fi r ‘ 1 . It poSSt'SSes lie* JXHSOTlcniS prrtpt'rtirs ni 
fbnitruphiHU I ;lji<1 -Inmid be hamilul vvilli care Shelliti i- Li vi«T:"nr jmd i^JWi rfol High Explosive 
only sUglitJy Eiilerii.r iu Uji respx L- to picric acid U ^ ULl In r mure insensitive Hiuji picric acid 
to which it is similar in stability and keeping properties. As both of le* ffigredienty ire acid, alielfcitt 1 
tftL|Uifei the h;j rue precautions against rontaci with moLab us picric acid It has ,i Ci>mparfttively 
low melting puint which Is an advantage for main lillltlg. 

78. Present ixilicy is tn use -tn-lhLe elh tlie miLcn ffUiit^ for all Herring Shell 8-inrli calibre cuid abetve. 
It is also used us a main filling in A.P. aircraft bombs. 

ft.DX 

79. This i* the most powerful modem explosive uvr-d a shell main hlling. Il is approximately 

30 to 50 jxr cent, more pow< rfnl thjin T.N.T. 

Like picric acid and T.N J'., U.D.X. is. a irinitrn compound. Il u Loo sunsitive to Fh:- used alone, 
find in rhe- Service it i-i mixed wittL T.N.T. nr beeswax. R O.X/'lkTOWJi X i-i UM/d icir Q.T ^-p'lr. Ll.E. 
shell., Id mm. Eofuiu, Lind ia also intendcil for use in Piercing sMI. R.Lt,X../T.N.f isllie presenL 
muin fLUing f^r all calibres oF H.E, -hr.* 11 


P.E.T.N. 

HO. P.E.T.N, (PiuUa-c-rythL'LEol-lie'trflJiitrfttc) is more remitivo th^n R.D.X., and must be mixed 
lor Service pm p-. with ii nltro Ixidy or an iri^rf d^uJening aguut. Mixind willi T.N.T. it h; kunwre 
it;-. Hi-ntfilfti 1 , ih: usual mixture cijns.iELt]]]^ nf equal parts "f tk IWi- ihgiydlerds, 
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<;h. iii. 

PentoJitf (P.E I .N;T,N.T.50/50) has only been used f. -r &) mm. Oirlikon H.K. shell of American 
make And 20 mm. Hispano H.E. shell It lias been approved its rni alternative filling to i.J . foi tin; 
magazines of all nose fuces and games, 

Amatol* 

isl Amatol is a mechanical mixture of ammonium nitrate and T.N.T. The constituents arc 
mixed in various proportions which are indicated by a fraction following the name, for example, Amatol 
60,40 contains 00 per cent, ammonium nitrate and 40 per cent. T.N.T. The lirst number always refers 
to tha percentage of ammonium nitrate. 

The Amatols are powerful and violent main bursting charges. Rather more Insensitive than 
T.N . they are safe tu handle. They retain the poisonous and irritant properties of T.N.T. They 
detonate powerfully when .suitably initiated, but being comparatively insensitive they require a 
special exploder system to give complete detonation A mm-*n in in nil rate is very hygroscopic, and 
■ in it-.; ; hi: have this rather serious defect. Moist ammonium nitr.it.- when in Contact with copper 
or its alloys forms sensitive blue crystalline explosive salts. This defect requires the prevention of 
actesi of moisture to an explosive charge and the varnishing of all copper-containing components 
with which the explosive may come into contact. 

£2. Amatol ts used as a main tilling in bombs, depth ch. rgcs, mines and large demolition charges, 
It is not used as a filling in Naval Service Shell. 

Baratol. 

S3. Baratol is ;i mechanical mixture or barium nitrate and T.N.T. Barium Nitrate is a much 
heavier sub&tance than ammonium nitrate, and, weight h.<i Weight. Baratol is inferior to Amatol a> 
an explosive, although volume for voIuith there i* little difference, Baratol i-. not hygroscopic nor is 
it materially affected by high temperature of storage. It dc*-» nut attack copper to form sensitive 
salK It detonates even when not lamped. 

Nt. Baratol is used as a main filling lor Hand or Rifle grenades wfu>e detonators are contained 
in copper sheaths. 



L 











SCHEDULE OF HIGH EXPLOSIVES 


m _(jj_ m _ hi ra _0_ E _ (&? do? mi nff 


nxpw^ruE 

PHTT5ECAL 

STATS 

COLOUR 

helving 

fOESfr 

CGKrrrnM 

rEMFERATUMi 

DEtfUxr 

rate of 

FEZT/&EO. 

powers {Load 
biOCk teaL| 
fEirate acid 
- l in vi 

FIGURE 09 
EHaStffrljZYBHKSS 

;PioFic iicid 

- 10U) 

1.1BK 

KHMAP-ES 

piTfrt . i-rp 

T**i 

DEGREES CZHTIGHADF 

i’fejiiii j4od [Lyddite] 

Crouds 

Inter.;* YtUnvv 

i2i.e 

Above 25ft 

3.6 (cast) 

23,025 

100 

1U0 



72 

T.A 1 T. (Grade I) 

CtyriJilfl 

Pa]e YcJkw 

7^m 

240 

1.56 (oast) 

22,930 


115 

FLIlhsg for :;iie3L and 
torpodo beads. 

' ?^j.'L>.: '.!•:: a Lui: aJieJ] ; 

■ 1 i:-e|riZi 1- i-:i:i nlLiLryes. 


74 

SktJ'Htt "ftp: 

Crystal* 

Ye&rto 

7S-10Q 

Above 1*5-0 

1£-1.60 :ci>i.i 

22,440 

SS ~ 

1 lfl 

FiLLing fur pi truing shell 


77 

£.Z?.A r . 

Crystal* 

Whitt 

2GZ 

213 

1.7- L 8 
(aluolLiLeJ 

27J20 

104 

60 


Tw t vu to 

1» uml! aJuue 

76 

P»E-T r N. 

Crystal* 

! Whitt 

NO 

I45-15U 

t.?3 [absolute) 

27 r 3W 

SG fc 5 

40 


TOO -Ji:Ej"|E XC Eli 

be ukcI al>'iuh 

30 

Fulmijjjile oj A*erg-wry 

CryFtabircr 

Fuwder 

White, Grey or 
Brawn. 

— 

160 

\A3 [absolute) 

14,85ft 

3 

10 

fJetnimtcyra lie id Laps. 


Q& 

Lead .4 riif* 

CrystaflJra 

Powder 

Whit* or Bud 

— 

AW 2S0 

>1.01 i ; lTi s: :■ 1 ll i. t? > 

34,850 

37 

35 to 25 

rfebMian?iF 


60 

Crrjfr CHnpwiticH 

Cttnvptie&Md 

Powder 

Black 

— 

Abour 14ft 

— 

— 

’ — 

7 to 10- 

Igniferous taps and 
detpciwcpf 


62 

G,£- (IctTyl' 

Crvsfala 

Pile YeElOw 

129 

IfiO 

1.45 to 1.55 

I psre&acd j 

24 KH5 

m 

70 

FI llrngforjusEMintsor 
<:.3f LueiTiIjii^ liszt't: and 
K-aiiiea ; primer? Ear 
:Flint3. ilep-ttL i.llILt llv: 
etc. ; explnclers tur 
abtJi and bj-jube. Also 
!3b mm. shell fi Lbljjzs. 


66 

Pi&rk Fctkrfir 

Brovdcr 

QraJi^e 


Ab-J^vt 250 

1.45-LBQ 

IprtaKtdJi 



£7 

i-lntpkilni fur LyddLtv 
end sheflite filing. 

^p^tune of 

Amnion am 

l^Lnilt- i£ 

Niii-at* 

63 

CWMf-Jftofl 

Fibrous 

SpJhJ 

White 


107 

3.67 

>0 r fttiKnliccej 

1.D-T.2 
l;.vet pmaiid;. 

24,090 (dry;- 

\hout |£,]fi(l 
(wet) 

US (dry) 

0.1 ;vnet: 

23 (dry! 

3Ztl (wifL) 

As n tcmaiil istiit fr£ 
■LLJ-idJi. 


— 


Cmtalfi 

Vdlmv-IlrTivvn 

110-314 

Atre^'fr 25Q 

1.E44 (tail) 

20,160 

00 

Over 120 

■\p ;l ctaiititueiit Of 

abeUife 

Not awd s&au e^^DKLvt 
alone. 


Crystals 

White 

L7Q 

— 

3.72 (abafdutcj 

4,050^250 

— 

Over 320 

As a n^HiEtituent ci 
MatoL 

N&t uK-da&eE CTcplostve 
aJoisp. 

TTfn/^'V SCl/i?) 

80.4* 

SoJsd 

JJ 

LdRht Ye-lfc™* 

■ 1 IP 

— 

S35 

L2fi-l.fi 

23.45ft 

127 

HI to 120 

1 

Bombs,. Ixrfir 
demoiftkMt uhaiges- 
Mjnw,freptL CtiargM. 


33 

JVt £fOfJlVTETl W 

Liquid 

GnLcvurJeaH 

ia 

iaa 

I.e 

J4.750-26.-H.Hj 

160 

13 

An ll DHUftitiiMt oi 
iv.-rditer 

Tofl se-Ti ciuve 
!.h. akict 

1 — 


86-36 














































































CHAPTER IV 


(iUTTFOWDJlR and pyrotechnic compositions 

GUNPOWDER 

90. (rimpfiwflur O0«Ht5l« rpf pn-tosrfiiiiu nitra.tr, rh.uT:i.i! nnd ^.i 1 1[i“‘ m tnix-'d blether in lh* 
appruximatn propnrtii ms 7o : L5 : UK (innpuwdttt * ton tain in l; 11n ingrurfieiir- jn M.nnowhat different 
proportion* ar- 11 m- lL fur sjiceial purpose--, such i- ib: pmp■!Lin l; charge fiKr nx-kir^, rI.i■ finii irn^H 
of fu^es,, etc. 

Thu three ingredient* arc ground hipeEbel ill a lTmr-1 m■ idiLani mid I In- mixture is ctffnpresapd 
and dried. 'Hie press cake produced is broken up and the grains thus formed are sieved to obtain 
puwlPi^ of lni:mu|;.-ii.. m:.i- grain s-m- .mrl to ran live rust and lump-. I h- which vary in Colour 

prom HLaek In brown, according to the type of diaicoal used, an.- usually glazed ; I hi- in -■ t>«bv 
polishing in a rotating drUIn, ritli- r wirh nr v. ..I flu- iddil i->pa ni .l Lit LI*- .'prapliib-. 

y ], Powdons of thu folk iwht£ different grain she are hi Sur^ic^ :— 


FiliE 

Uh insii 

STANtlARtl Sll-VE 


Paused /n 1 

/vtiiflW i'.'C 

P.3 (Febble powder] ... 


■ N. ■ < 


J inch 

g inch 


6-3 

LJ . 


l+» 

3 in-.-li 

rV inch 


G.7 

... 

... 

1 ■ 1 

! i noli 

Xu. 3 nicut: 


G.12 . 

r It 

■+*+- 

+ ... 

Nn , 3 sieve 

N" H'n -m-vi 1 


G.20 . 



+ - -■ 

No J6 sicvt: 

Xu. jl.Ti Sh Vl' 


G.49 .. 

M* 

.. T 

1 ■ ■ 

No. itS siutv 

Xi ■ o2 sirvL- 


Moaled powfler... 


... 


No. ] aO sii 'vr 1 

No. 240 sii'Yc 



Ingredients and Properties. 

Wl. The jl[. i ilL j•.:■ [: temperature of pi.li 3 ]n iwm-i varies hi-tween T £$&' f ;m.i i-HH'l" T., ncCurdiiL^ Id 
the nature nf the powder arid the rate ■*: heating. |i s: j thus re.nliJy i^inted l,\ flame or spark, and 
Tor thin reason is widely used zlh a pruning. AlLlwugli it c£uj be sEtbj^tLiLl Eu modulate shfK.k nr friedion 
without igniHun iL ntuo be igliili.it by ii ■;i ■liLjiiii'ni^ uly I Uhl blow if nipped between, hard surfaces. 
When ignited, guu powder bums ^EgomnsJy with is evolution of t^Bjamblo i|ii;m Ellies id whire 
Miinke ; more I ban hall I 5 fi ]* r runtd I.r Lin- jireijurl - ol combustion cmnli'n^ l.i -.11 1 i -1 - on idling to 
oiduilry i enape rat 11 run. This productionof sHinkc urn! id -idid* whirl 1 runs e rapid fouling of weapons, 
are Twri of the major di^d Vtlfi 1 iigfr of gunj>Wflfti- a* * pr-'jielUnt. 

T \ie prnjx'rtiaR of gunpowder n.r- mi u^plnsivi in- del mni tied hv its physical nature. Since it is a 
mnrhauirjLJ mixture uf substances, none of which are iheukwlves explosive, reaction tmiS( take place 
between particle nnd psulicLi- m , its ii result ol this. gunpowder cannot \m dvlnnatnd, a ml pr. • Inn-, ils 
tnlI uxpbjtsivf! ihi'd only when caused Lo iipiih- Iji ii ‘■n.tticiufdly conl'uinsl sj^ici-. Tbi: r;j 1 1 - -I expk^i-un 
is deh-l'ltlinuri by tin 1 size, CdirLpi.^i(EOi'i md ilcOSLiV uhh- pi'uiih : r ■ brn-. 'ui^lay^l (KjwderLuaiiistrEig 
of light* porous graiiu him:-- more rapidJy 1 hrsn :l r.nnr.-.r. highly gfav^-d dense powder. 

Gunpowlet: esm lie ston'd indclinitely in 4; cc f.i|, tlrv pljce In tlantp eimdiLinns, hnwoi-or, El 
ihsorlis inni^tur. and calces tcgeLlier wii ti ttn . 1 tr:-ulI I Ini its -xpEiHiLvu [irnpertieB are impnirerl 
Excessive woi( !j4k illuv l*. iLty.- lije soluthj 4 J a nd ■ii-e.g.rc^atjoii of ^ojue of Eh'- [>j t-a-s^Lui n miL iuU- F aud wljr:n 

thar hnppt'n.H Its explosive pn■[ji-rtKiir: not fully K.-doFi-d by dtysng. 

Metal took ior working with iy.ni|yiwili- ;ifi■ nrnle d n-- 1111 r >t lirmixi to minimise Llie rhk of 
accldeiUiil ignition from ^|jark>. 

Service w$> 

93. GuflpCfWder k wad for a variety of pnrponL-s in 1]|. Hi rvin ;■— 

(i) 1 1^.11 etui's for rart ridges. Ml, 
iy/l As the iielay composition in tu^.c- imd pain- - 
iiil) Mpgazme* of fuws, t.iilms nnri piimci-. 

(aV) Time fmg* o{ fozes. 

(y) hi the form <d grains or p^rforatod pellets M the ccninKling jk IIi E^ lu fiizea. 
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Bttf&itijg charges for ^Linapmr-l and Eo$e Ejection shell. 

Iff if < Minimal Lhli 1 runiiinsitnui-, r. ■; jinming, ifuinlumitrli oml cap n>rn prut inn-. 

!-. i,' | t 1 1ihi i:«■■- \‘A ] l .3 .Lii'j Q.h lil.'lil i . 1141 u 1 1 

t ■ V |,'ti ■ ii I 1 ; m : -li.n^i'h fm r- hl.i'tulI ■ ltI ridm -■ mid ■ ■ i 11-■ i | -yn>loclllli■: jri:*. 

Sulphur I<ai gunitowtict, 

94 . S«]|i 1 iiii , Ii , h-, gtjnpowdce i* a imMmv il 70 pirl i of j^rtUSstaB nil mu- knd 30 pjorts of cbarcrml. 

It |.i..|"n-, in ■■ ■ ... i>> ih-1-■ ■■! ■ -iiiin.i- v tfunjfcrwdM\ and *1 la vmi m jswwf ol gmpom^i ■ 

in i.in s V. 1 11 r> 1 i uir.M L oeenta uilh rmrirrmh. wftjrih tire ^v*r&rli( affetjt.isl by hLilpliur-m 1 wh.Lcii form 
Wttlttvd mixture with it. TFlllhp rnmptFitians tJcmLa-minK smi^icsilttn CT chlorate* nn- primed with 

‘.illI I tllll'V', gHllpOWtllT. 

PYKOTFXHNIC C< J M TOE IT ION & 

65 , PyratflehniL- i cinin.%liii.n« aft, wiili ffifl flte .■pfioii!i 1 solid rnixl lire*. Mn-i nf them hi the 
Ilkjs^ ccuitJlfii'-i i an- i-1K i;:i ud .■ n.Il some burn <■ n-jiJs■:.!v- ly. The ivoiripn itiisiii all niisturc-nf 
Fm-is anti oxidiMim cwtpfradfl tn which ulln-i fltiybe fdM for apecifte Mcn§ 

the h inil... ... Milker.him, ii ... ^ilifun, cnttium &llkhti\ riim. i Knrrn.il. miU^iugar, 

1. 111 1 .i .0 <■ min ncililliLl Allcl .*.!«! 1 1 In n<W Hm ' viili-.m. immpmintK Lffel■I ulJm Hm nlfruti-H nf 

potanin m, i iirtlium J barium and -hnruiiim ; i Ur i-hhn :tu ..I pvrdilnniit’h of p'lutt-duni and barium 

ami die qx'wI :- 0 ) ]" t. iS-Ei'Ii-s u\ in.-n < 1 1:• siirin r--t :.-li-| iiseih^-lcu hc-, hsirium fifiti} strontium. Owiiitf to the 

j|np-iiii-r iliiii,i:' T Iriviil i-rL m lin'ir nw t CiMM|nisUhi-.tUulniHn i hhnim . mil pniMir.ih ■ -in- uvnMeil 

wIli-it poarible, The either Ingredient* which are kU «l m ny piny .^innd part, in the MmbnstiOfi 

bill LonftT i-i-rtdin &]>ckd pl'<11it-rti-p.H nri thr comp wit ion. Thtlfi, -Iryin^ oils, Wa X&. JlntUTill find 

nmlin.il i> ii iiri ihi'd ti.< proicol powdered metfrit in tbti mmpfimtlouM (rout cdrmsion;. thraa 

mzUrriab ;iUu ikShi^L llir OOtMQLffdltkffl i -I . .. -1 11 m 111 wlik Ii Juvr tih In- [jfrsmj, 

"hfnpinl• ■ atilt I- ri.' ,n Lit 't- i.I-.m ii| 0 ■ imih i'\ mi'l.iJJiin nnwhlliimts Ireim curPPsdnn. Gumb ut 

ipteft kdabltf vambhea aw vamaitGtvaa w&A us btndtm when the compoiltfan u> Ih . .. or 

: i [ 13 ii n i j at a | h\^ i '■. 1 B.hi* ..... ii 1 1111 -1 -. midi me lull ii 111 1 ■ 1 1 -i p n i- * * unpmiitdp ^ mti ainin* 

i l ImlIi ptr^pOftion ait employed rn Hnmr Ki‘ktiv<:]y inort matnriaii such 

. r- | ;1 JL (i| I i I , rurlhlMBh-H . m . IS«. I : ml ill. Ul.i'. Ih.' . i I-. I • -I I' liHlll. I |||< l.| 1 >- III bliriilll^. 

-H.V I'ymtiiL-jinu- a-lr.v ■ Ifft pnpiil'U by ftltjcftlg lIn- i^rhi’iiHL'dy pinmU inyrfdk-lil> \>v 

^ti'vinft nr in .i .nr ... mixpr. Thi* rnh b M hLcnii]^ uml ttsMStj? i^f is eeii^d^My 

iiii iiii I.v iii<- htiroofs "\ &a foftikHantap -uni thui Ii therefotfl clctMify controtbd; in paxHcalar, 

iriupjsi'mjiii i:- aviilkbk 1 in -ax j^.i .ul«. ■ iJilk rua^ m (he .-iy.> ..L thu pnrln Ii - lilO thu hulk UunsUy -md tftdi 
^i;nl‘ ha-, il-. -|n’r-^il i*pptfnition& 1 

In Sunn inn . jiyi^iir-i-lmif n im11 i<11- riHfiijL to bum in a regular ami controlled 

man LL-r. Iji imh r b> ■ li^in 1 llii- I hi uh; miutly frmprmtd under u, high pro^lir-, Mum-riLm* iljrtirlly 
into III" itoi 0 MM.I ‘MinTim. - il- il S'.nv |;' ll.l '-r inn. .l psp r 1 r mt'tiil cua- whfcrii is tJiotl assi-mliln'l 

I N> ill --I 11- Mi- Mill iv^LiInrih "I ImirHUU ill' iilHra ■ I■ in‘n>li-1■ I mi (hr fav r%i \k\ ■ il ill- |ii-'- 

clii- I- il i-nmhiiMuMi iiad i hi - nnl-l hr [iti-i irfnl ■ -i Ih On- I- •• ,:ii nf -i iu i ■- 

'il.iiiv iiyr-'kvluii.iii|xiwjriini?t -i- - i -itfvu i-> Jrat:iI cjh .inti nn- mr.ilv ^niti'd by ;i -.pnrk- fh^y 

my At iim(. ilhM - ■ 111 ■, I* -nii|ii - ii i-i blown m grinding Iricthm, tod imM hi- apnsoifdated by itmdJly 

II 'pill. !l 1 p-n-hHliri III hhli.li.J^d pn.'t'-i Ni Ml-('JS mil- l > - 'En, wi!hi.||t -huEJi |:nil I - ■ >r Ml ■ ll , - |, 'l whrii- 

1 ,'VtT plrSHihlf. 

..ii||'iiviiO''ii m ill- win n | h ■ 11 * ’i ■ 11V 'In'- Il mmkiil ^ulil .n ■ ■ \t* ttu' Lh-nipnhUiort 

lU lsou Ii JmUU'div* -n tin- tW, 1 ; drtL-iirjtiLiinli rally ■- L ill lupklly, pahitulariv in IliOW 

ri.111 ■ ■ -11 ii-1r: ■> n11.0!>inr: i! 11 ii i11i11m i u msi^i11 m- 1 r\ 

l 1 - 1 ■ ■ I - ■ I. . 111 -. . tftWlftffd prrtiinllriff In ItniT n > n illiltMJiiiiSiiiju;, hl^arll p Mn-1 L> m>l 

i n r >. ii . I iary c:i ni 11ptwit iona. 

111 LLi iiiuhiini-i cofflpoiiManiH 

t' 7 . Tliosi- give on lull h-n liulh .lilJ -lh 1 U'.fd m Kill in.IL linn 1 -, tfncciila, flun.li Liumbn, He. 

Mfist c<mcipci&irtons of thif type are miKdmtsof mapesium and an oxklMig agent ; certain other 
im.Ii- ih-. may i - ndilmS t>- n I in |h. .. 

Sigra] cnmjrastllona. 

11 ,.. .is. ii.hmI in '.igii.iI i• - "k- i • -11:1111 - iirlriil^ -i^i^il il.iu-b, rir, In ih^- -sf^rr-h a 
dintinctiva tfleet ii ina-hsitry; tins Lh nuhiEVcd partly by thr dcrigh n| ifn- store |r.£., the dstpalnion 
i f vrir-; and partly by tin- rrirnpudliuriH |>.^ w Mn- > mbsncin (j! pobooned light j. r J In- pnlrmro'd r-^'ft 15 

■' .I hy n- in, 1 1 ..- 1 U"iidr, chi 111 .Lie...1 i.. 1 > «>l l he 3> f| u > 1 u i.,i>- mli-(hI ; htrantitiffl Hult^ red, 

li-ii'iiiiii jtulitk ii gh'i'ii, sniLnim soil -. u yotlnw im\ cirpiwr finitfi ft Imih- i fh-c-i, Thu vlilbillty ot the eebutt 
Homi-whal dependent an iJie ;LtrnoHfi 3 i(!ric ckjndil ums. 

1 - -is-;.. Im 11 in ilityh^hf HtgimltL ninst produce a kf^e omruint of light fmd .in> -iJiiiMiu 10 

illm ilttftung.... S. . i ^mpoaitlons, fiura. E» 9 j mm lumctiincs n^A 

ns fbyli^ht sj^nji*,. 

.I 1- limns l-nr ri^imU l|, .11; 11- ■! Im Iii.;h 1 m-j do I ml him hi prpdooe CD mmh li^;l|l OA t^LC n>ni 

|.-■ il i 1111 •« tot ihiyli^hl 11 1 .ni-1 1 *■ 1: . 1 “ 1 ^mii-iy uf hlgrcfttontfl Cfin lif.‘ 4is ihn Jiil I, r.j;., chSTtOal + 
sr.ii a-11, m ii j. iirl irrsin. 


J 
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Smok-e Cumpnsiitmns;. 

Sriuiki- H i rrip|H>yt tl ■ itTn.T fi:i aCi'^uJiii i,i^ m fur si ; L|milling, mill rhu 1 *, | ■ 4 . *n np jti• ni list'd 
depends on rhr purys* x<4- m- which il i* In he [mi, 

Sipuks \mi for scrwriUifl piirpnaE Is usually white. El is produced by (lispr-rain* a dfiuri nf ^miUI 

luirtid 1 ■- ^.likli ;l L Ltels f mul. j tLirr in., ill tlv. air and. ihu* prc.nJ^<. i .. | . ■ i -.i- fn,: The jjuilhlr.'i m.iy L" 

produced b_\ ilNpeisin^ ■ hygroscopic Eiquid ’iu.cEi as rtiL:>rsu]ptionc acrrt, fuming aiilphurk :id<| m 
titanium 4#tmchlnri rtn. hy burning phosphorus in air, or l>y pctsdad^g zinc chDimdr vsspinir by the 
r-ojllbiisli--i 2 i n[ zinc or diiiL fixi;1 1 j with Iu-Knc1 1 1 1 micHin.n< or citrbmi Tel r;iclilnride_ 

Tin- wliil- phosphnl-us i:- 1 1 II; il inlo she]] {para, :SQU). .On rrillg III- stieEl, tin phusphnrui t- 
scatU-n?d li\ :in exploit vi i liaise and i^lLihiiJ.iim-i.m^[y in I In - air. Though [ir ■ ■: i _■ ■ ■ ■ i. : u gi>.n| -i■ i■ ■ k- . 
phosphorus t-, nest ssiriafnctoiT owing ■ Ltn■ tendency of the smoke Ci- rise ■ It tb> - ground (pillaring), 

1 Ik ln-x.v'hli'in mt 1 i^i i pi■ Hint carbon telrmhloride i.vmpLBitiiiiir. il™ filled i11r■ > Lynenil nr^ on.I 
ignited. hy mean* r4 a frgfc priming Cnmpt'^iriojj, smoke con Caine re. may be basn- 

■ ji-i ti-d from shell (pura, hut -wrbnn tetrachloride COnipoHition* ftfe liw-d iMLty ill static guiler.i tta - 
TIk'm Ciniipu-iilioEs^ produce a sitiskiLturv smoke which shows rn> tend nf l- ■ pill-nill^ ; r hev ir. 
ImweVi'l, 1 1 ;fc 1 1 U to di'lvritiraCirMi in I In* pr'^'iice oE -mail ■ immlElies nf winter, ami lln . mlniu-T- utils t 
Lh- well sealed. 

In order to inrrease the visibility of -ihdJ hursts* shell* Con fa in hag yinie fumyl may l>r used. 
Thi-s i-; -ml espi-usive mixture (T.NVL. ammonium nitrate .iniRn.i -.Jii litlonrir! whii:h pFi>iltii:i-: ;s 
5 M l IT . i f M ii- iki' VrTien it h delotintal I Pam. 290.) 

S^;m:=I -3i|Ciki-- .. -i'i] in ii -rrviir iMiirihi-F nf -U.iirv—, for daylight signal Etng. Iteii and ..mn^i smokes 

arc iPfjptl m di-un^s Hjgnoh by dinghies, and certain cofoured nesioIcj si^iLida are used by suiunariins. 
T hit ciHu^jsiticnm ^insist nf n srdirL rlyuHtuff with inilk^Mgtr and pot^nun chkfcrate, The 

sugar und jratassium chlorate procliLee a flame suflidfntly In. I l>i vip:iri:-.i: lln tSye but -.u fu>r i- 
to decMnpo^S it. 

Caieiiun phiASpliiili igjjites on contact wic.li water, paruducin^ both arank-L- and flamr. 
niiirkors lor both ikv ami ni^tit use and submarinr smoke candEe& am titled with ctiis m^berial. 

liiL-^mJiary cumpwitkim. 

J(HJ. riiO>phortis ;l 11 ' jn'mliHin'i: CotnporitELMih containinju; pnndoruit aluminrum cr m'lgneapiini 
produce heat on combust ion, and therefore have an mteiidiary eftedc. Thermite, wiiich is a mi a Lure 
ot iriiJi oxide ami nlumiuiniu j> iwder F rd^r itHed .. Inn inliary HOiteEinl 

Magn^sinm im-tnl, w lirn hcatnd to its iiuilting jviint, buJCtlS In ^iii with fV^JiHiun- u-f intent, tbougll 
locdfcvjd, heat,, anti ia a very efficient, incendiary material. It l*. \ ia id in tin- -ifundard 4 ]b. Smifiiidiary 
butnh, some Lln-tiniLe btLug used to Jiiell llie metal. 

In sumt Cases n liquid hydroairiion petrol or tsLiELaol) is msed tor incendiary purpose-c. I i 
pro wen r. to i m|iiil ^mbtistiori ami nxcrssivi? scatter the tud it i Ihickened by LUin iLddiliun ul il 
i-mrill omount of a anitalihs gelling agent 

liiecndiary sgents may bn used in hocnbis, slu ll orS.A,A- 


Ibt-lttt. 
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CHAPTER V 

CHARGE WEIGHTS 

DETERMINATION OF CHARGE WEIGHTS, 

lL'lfv Propellant charges arc detmnmed to give "— 

■;1| The maxini lull muzzle velocity possible witb, a certain size uf ci.*dib mlPsiwc exceeding 
a given pressure, Or 

(2) u eemii n velocity tu meet ili-lanit^ requirements. 

A cluii^e may Jw made Mj-. Nmnm.il WsIgM, an Adju&Ierl Weight fir a 3'ixnd Weight. 

NOMINAL WEIGHT. 

JOB I'll. charge weight required is calculated theoretically and cho-ctzcd by a firing trial In a 
gnu. From tin- results of this firing a con -lit i lI clsargr weight s cnlculaU-d fur Nubscqui-iLl use-: tins 
weight h known as Uic nominal weight i>F (he charge Charge are fflk-d to nominal wtiglii when 
accuracy 4 ■ I milivk 1 velocity k nul of primary' importrmri- t.g,, charpi - I nr St nr Shell, Target Smoke 
Shell, ami Gunnery School Special ('hinges. 

ADJUSTED WEIGHT. 

tiff. Luts of cordite af the same nominal size differ"slightfv from each other in ballistics. With 
a view Lu minimising difference* between Lol ■ tin- General jjriiCliK'. 1 i& fur Uil- mcLuuL weight af ut charge 
L:i by adjur-tc-d For t*ach [^<1 lo calculati- tie- adjuatnivnt roiiuircd three {or in smaJli-r giane. Five) 
rounds of nominal charge weight of i-arli Lot arc* fired under szandamd conditions against a standard 
Lil ,il cr-r-dite. Adjustment is made on Ltiif result* id these muiid- by Calouliling tlsc amount of 
cordite of the ^amc- Lot to foe added to or withdrawn From the nominal charge weight to obtain a 
cm I jin vnhir.il y ; ibis vrLicity diilcm (or ranh type of gun and U known M " the vr-li w.“ir y of adjlliil* 
111 nid." An adjusted riwrgr id i Lot sLlijuM, within the Iii lllLs cd t'spuiimtiijtaJ error, givis correct 
ballistics In gun in the same slate Vif wear n* that u.sed for its pnxd, In guns in offer stages of 
wear some smsil ilifti rencFiH in t>nili-itic.H between the Lots may be experienced in spite nF the adjust* 
mrut of the charge, to the los£ of Velocity due to wear of tile run differ* to some extent from Lot to 
Lot ; with < ordite S.C. Llir e-rrur tine to ILL should be small. 

FIXED WEIGHT, 

KB. In certain gutl> thi■ hzdEistfca <■! Lot* of CordaL b.C. Lire Found to lx* siifikiontly regular 
from Lot tni Lot to enable proof to he dispensed, v.uh mid a tixH weight of chaise to be adopted. In 
such cases tlie fixed charge-weight is an average of the adjust■ L charges of Lot* alreaik pn.veit 

REDUCED CHARGES 

100 Although Lot-* are adjusted to give a* far as- ptKaublr the same muzzle velocity with iTiefr 
Ml charge i his adjitatrneiit cannot fe guaranteed i& hold wist their reduced charges. Good spa cads 
cannot he expected with n-ttucorl charge nl Lordito ^.C. if mixed Lots are used \n rhi* -,;,m<* broadside 
i ii sidvo, lljcjugh the effect with Cord ire S C. will not l-= as serious as it used to lx- wit II Cordite M.C. 
Supply condition- may sometimes necessflate the u.w nf time-quarter charges made up of a half 
charge of dt-j.. 1 Lot and a quarter charge oJ .mother Lot. Sttdi charges cannot be expected Lo give 
i 'jm-et biillisticS, and their u-.r should he* restricteil Lo hriaigs where* sprend i'; or minor i ill port an CO 

Thu abovu remarks on reduced cliaipi-s apply only to llk.^ 1 guns in which ihc jWluml rharge 

a fraction of the full chaise. 


110 - 114 . 
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CHAPTER VI 

CARTRIDGES FOR B.L, GUNS 

GENERAL REMARKS 

115. l or nitty, protection, convenience in handling: and rapidity in Ipedfing the nn | 
charge for \\ B.L, is packed into a silk bag (with or without an igniter! and is termed a " Cartridge, 
H.L.“ 

The charges for the larger B.L. guns an 1 too heavy and bulky to be handled in the form of a 
singlr cartridge and the charge is divided into fractions ; each fraction is made up into a Cartridge, 
B.L These Fractional Charges ao identified by their traction, r.g., * charge," " { charge," etc. 

Particulars i»: Fractional Charges approved for the various B.L. guns are set nut in the Tabic in 
para. 139. 

CaiUidges, I'.L are cylindrical, ; s<« pt certain Star Shot! Gartridgise which are diapod like » 
dumb belt to ensure that the ignitor \% in line with the vent 

116. Charges for B.L. guns using a .4-inch or a .5-inch tub- require one nr mon gunpowder 
igniters. Igniters are not fitted to each of the Fractional Charges for B.L. guns 14*ine|i. 1.4-inch and 
16-inch. and the open end of the bag of those Fractional Charges without an igniter is dosed with a 
silk cloth disc of the same colour as the bag- Cartridges. B.L. for 6-inch Mark XXII guns and b low- 
have the open end of their bag closed with an igniter. 

Charges for B.L. guns using a 1-inch tube (6-inch Mark XXIII and 8-inch) are not btted with 
an igniter as the Hash from the tube is powerful enough to ignite the bare charge. A red silk doth 
disc is sewn to the cartridge in the place of the igniter. 

The number of igniters approved for full and reduced charges for the various guns is given in the 
Table in para. 139. Cartridges, B.L must be loaded into the gun with the igniter or the red silk cloth 
disc of the igniterless charge towards the vent. 

CARTRIl>GES, B.L. Plate 1 

117. The components of a Cartridge, B.L. are:— 

(if Th." charge. 

(i»! Tinfoil. 

(fiV) Silt b3g with an igniter or silk cloth disc and lifting bonds. 

The Charge. 

118. The bundling of the cordite fot a Cartridge, B.L is determined by th< overall length and 
diameter to whin the complete cartridge must conform and to the dimensions of the gun chamber, 
hoists, etc. For example, the charge for the B.L. 15-inch gun is made up into four Fractional Changes 
whose cordite is cut into lengths of about 24J inches. Tin- cordite is formed into a cylindrical bundle 
and tied with silk webbing to ensure rigidity The exact weight depends on the adjustment of tie 
particular Lot of cordite used and each Fractional Charge weighs approximately 108 lbs. 

Tinfoil. 

lit*. Tinfoil :s used with mo*t Cartridges, B.L. t«» prevent coppering of th. We of the ««n. (L»*ad 
foil may be used as a substitute.) Where foil is used the word FOIL is stencflle 1 on the bag. 

On firing, thr tinfoil is volatilised and the hot surface of the bore is sprayed with minute particles 
of molten tin-lead alloy of a much higher temperature than the bore. Alloying of tie copper left by 
the driving bund takes place very rapidly and the deposit, which is of a brittle or powdery nature, is 
largely removed by the rush of gay or by the driving band of the next round; any residue is easily 
removed if the bore is cleaned with a wire brush. 

Tinfoil in cartridges for B.L. guns fidnch and above is used in the form of thin circular discs 
which are approximately two-thirds of the diameter of the cartridge. The discs are placed in the 
bottom nf tie cartridge bag and are covered with,a shalloon disc which is then sewn ill. 

Hu tinfoil in Fractional Charges for B.L. 6-inch guns is fitted in the ends of the j and $ charges 
which are laced together. 

The tinfoil in Cartridges for B.L guns below fidnch is wrapped round the charge, 

i - 1 rtridges. B.L. with .1:mld* the u*i..! ttnpont • f tilllatl may to fired 10 ipp<I - -i' 

tlie Imre, and for this purpose additional tinfoil is stitched round or across tie bottom “f the cartridge. 

Silk Bag. 

120. The silk doth bag into which the charge is packed is termed a " Cartridge, B.L., Empty."' 

The materia, for a cartridge bag must possess special qualities 

(i) It must be strong enough to stand tint wear of handling and transport. 
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CH. VI. 

(*V) 11 should have good keeping qualities and should not he: seriously affected by chemical 
action of the explosive, and 

{ni) On firing, it should hr entirely consumed in thegmi. It must not leav< any smouldering 
fragments or sparks ill the chamber or bore. 

Silk doth satisfies these requirements, and the majority of cartridge hag* for charge-- over 10 lbs. 
.n Weight are of silk cloth. 

Cream serge may be used for bags fur charges up to 10 tbs., but it is unsuitable fur certain pro- 
odlants. 

Substitutes for both siik cloth and silk webbing are undergoing trials and may be introduced. 

Lifting Bands. 

121. Lifting Bands of tape, webbing or braid are fitted to all Cartridge bags ILL. (except those 
or ILL. fi-inch Mark Will guns I 'para. 141)) so assist their removal from the magazine case. The 
ritest cartridges are fitted with a “ Harness " form of band. 

The Lifting Bands are removed when the charge is withdrawn from its magazine case to be 
passed to the gun. If the return of the charge to its case is permitted by N.M. Sc E.R. the Lifting 
Lands and Cardboard Protecting Tube (if fitted) should I* replaced. 

During hostilities, cartridges for B,L. guns 4.7-inch and below have only the* last cartridge of a 
layer in a case fitted with a Lifting Band. 

Lifting Bands are still fitted to all reduced charges with a stalk mul and with only one igniter 

In older Cartridges, B,L, above 6-mcli, bands art* passed through fairhads of silk or shalloon 
braid on the sides and the bottom of the hag and the ends are secured with a bow hitch ; this type 
of band is obsolescent. 

For convenience in handling, som< older cartridges for ILL. guns 14 inch and above have lifting 
bucket* sewn to the hag at the non ignitcred end. End beckets and fairleacls for lifting bands arc 
obsolescent. 

Igniters. 

122. There arc two types of igniter—the Plate Igniter and the Concent ruled Igniter. 

Plate Igniters (Platt r 2; consist of two discs of red shalloon, sewn together at the edges, with a 
siLk doth or cream serge disc sewn to the under side. The shalloon disc* arc divided into parallel 
compartment* which an* filled with R.F.G.2 or G.12 powder, tin* ensures an even distribution of 
gunpowder The igniter U fitted over the open end of the cartridge bag, and its silk cloth or cream 
sorgo disc prevents the cordite perforating the shalloon disc. 

Concentrated Igniters (Plate j) ensure greater regularity in ignition and, having a smaller exposed 
trea than the plat* igniter, afford better protection against flash. They are fitted to cartridges for 
B.I.. guns 14-inch, 15-inch and Ur-inch. These igniters have similar components to Plate Igniter*, 
but the stitching is in concentric* circles. The igniter is of less diameter than, and ri recessed into, the 
end of the cartridge. 

Igniters are marked as follows :— 

(*) Contractor's initials. 

{<*) Calibre of gun. 

(♦if) Letters *' I G " followed by a letter or number denoting the pattern of igniter. 

Igniter Covers. 

12!L Igniter covers arc fitted over igniters to protect them from flash and damage in handling 
and transport. 

124. Some cartridges lor B.L. guns 84nch and below are fitted with ari igniter cover of double 
Nik cloth secured by a drawstring The cover lit* over both the igniter and the er.d of the cartridge 
and must be removed before the cartridge is loaded. Buckets {coloured red) are also fitted to facilitate 
the removal of the cover. The cover is marked “ Remove Rear Cover before firing. 

125. rear-off Discs, a form of ignitor cover now obsolescent, were fitted to cartridges for B.L. 
guru- M inch and above. 'I he Tear-off disc consist* of a millboard disc covered with silk doth and 
narked with a red crus* 11 is fitted over the igniter and is torn off before firing, i,e., at the last 
stage in handling the cartridge. In larer patterns the silk cloth overlaps the edge of the cartridge 
and i* drawn in with a drawstring of white tape. 

l2lL I he latest type of cover is the M Non-Removable Igniter Cover T his cover is of red 
coloured'three-ply fabric (tinfoil with cashmere facings) sewn to a wall of .silk cloth in the form of a 
cap. It is fitted over the igniter and the bottom of the cartridge hag and is sewn to the igniter and 
the bag. It is not removed before firing 

The cover is supplied fur aLl igmtered cartridges for B.L. guns using u ,5-inch Tub . 

Cartridge, Drill, B.L. 

127. Drill Cartridges arc of wood with a lead or iron core fur weight ; they are covered with raw 
bide. The ends art* painted rod with the word " DRILL " in white letters. These cartridges are. used 
fjr loading drills and have the same weight and outside dimensions as the Service charge. 
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err, Vi, 

I 'iil! nmirid^lb® the li-L. N-inch giin^havG sponge rubber pads at each end ld prevent flamagn 
lu the earth t- hyist bunketjf 

Cartridge* Drill, Loading Tcadier.s njpriidiKV 11 1 -■ JlexMit) *«f a SctvLl'i cartridge and f:oii-.Xl 
of lengths nE rrrjw, juiL' h lienri m niariiEEii hunched together and 'cnJitun&t ill a canvas bag", When, 
representing igmLered Cartridges they are iitti'tl wirti -■ CqfriefB* igniter, drill/' These cartridges have 
red coloured canvas Linds wth the Word " DRILL 11 in black; the words |SK3LL h LOADING 
E'EACHER .ire prill h d on lb■ side cn black. 

Marking*. 

12s, t';irr,ridg. bags are marked as lulluws : — 

Oft ptw $ tiff : 

Numeral of thee • tiidge aurj the ward " I ad/' 
initials or track- mark of inaki-r - if 11 ■■ 3 j:hj^, 

Nature id ^un -Lrut mark at gun in th-.- i,..- ■ -s H.I-. -!>-'« i:l M : nJ XXIII ■ 

Wr-iglit i>[ charge, 

Nature and size oi cc^rilil c: u.-int. 

Traction denoting uf chaise, r.;f.. [ etc. 

REPd—dcni>ti>. tl iij t the cartridge I Li!.- been repaired. 

O ?i the other side :— 

JrCtttf " N/' 

Lot number ni cordite and Htth-lni snaniher, if ;i(■(>1 li,-;i 1 ■ I 
M-irLOgrfljll of li.ling -itatkin. 

D;i 1 1 ■ ni III In (man Hi and _MasJ 

TYPES OF CHARGE FOR ILL CUftlfl 

129. The tvjics of charge for B.L. giEtiH are :— 

FiilE CMrgA Super 

Reduced Charge. Earn hard EllfTiT t’hurger 

Stir SEkelt Charge.. SptMruiJ Gunnery ^choo] Charge, 

Full Charge, 

I3CJ TI!■-■ Tull Charge h tie Service charge fur u li 11 s Tl may I ■■ made up into a single C- ft ridge. 
li.J- or into Tractu 11 lal Charge. For ILL. d-Lmli gnus ;= jj charge and u \ i;h;.,i an: tfteed I op-.- lIt. lt 
to form one cartridge. 

Reduced Charge 

Kit. J fu- Reduced Charg- is -rl for |>r.n iice firing, and nnl-. —= ii h a Spend Reduced Charge. 

usuaaJK erm^bts of ua ip 1 or more Tnaerii ii d Ctustge- 

Particulars, ni Ri-.iliif< d (Ti^rg^-.-. appnnvd far thr. varjaiin JLL gun.-} ;m l i»U in the Table in 

pur# t [ 30 . 

Star Shell Charge, 

LU1!. Special rediso d rla-hJort^ charges tar X H .ar Sin II art: marie up into -i Ringin' i :;m .E.L, 

fur B.L. guns d-iiKh and 4.7-Lidi. 

Super Ctiarge, 

YA'A. At par-sent I In uv nl Super ('.barges i- confined zu n limil-.d uundii-r id 1-1.3., guu- fi-fridi.. 
Murk XII and J 5-inch, Mark \, whose ri.de calk Lit a longer range lhi.ni ih Full CRtrgc wll! prcoid* 

Bombyrdtrwrni Charge, F^fr 2. 

YM Bombardmeni Chides ar- special induced char^us wtuch give du ll a steep- angle of <tesceiil 
at shurL ran^eH-. 

13S. Charts ara in supply lor B,L. guns-64neh r Mark Xtl .uni fl-indi, Miirk XXIII. Tlicy are 
similar in make-up Jur each fun, except that the charge fur the 6 inch, Mark XII is fitted -with a 
gimpnwder i^niL-. r, white Ltialoi Ihv fj-hn i-., Mark XXILL j* igniti-rh'SE. 

lffi. The charge r runsiatri^ of C<irdiLi S.h.l . in two jutitiu. ^ijipliuil fulEy ii^i rnhEeL rmd i:- 
known as Bombardment liiirgp- No. 

The core pI IV-runn Nu. I is oE 'TStaik 11 consmuLiun, LIn v -Oiilk hein^ er^e-Jitnr to th. % budv, 
PiiriUui No i- ; i ■ : i - | ■ ■ - ■ =;. 11 ■ 1 i ■-■■;■: m : - I ri. I h -r;- Ik ■ «Z 3 Vul i «[. Xn. J h\ ... li - d -ti.ill. icnil. 

Bcimhardniiriit Chruge No I ■.-uriaists nl the con- or Pu-rriun Nu. I t/v. To aLiiuHt to D'.Tr:b,ndni- ml 
C liarge Nu. 1 the ^haUtmu briid is untied and Portion No. ^ n moved- 
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3 1:57. Port kirns remove d i'n adjusting charges :lh- ci> 3h- rtimwi, overboard iri &w\> waliT. When 
Uii:- Ls nciS j.ii:-.>|l iCi.v Ib.y nr- tc- Lk ■ l>: 1 1r v,\th «•■■ rneted by Article -T2 ot N r M, & ICli. 

F&cJcagp^ containim; BamlmrJinent Char-uvi nr -,i me ill:-1 " tfOM " 


Special Gunnery School Charges 

138 Gunni tv Schonfc r.is supplied wirt: -pedal rrtJmvil i linr^r (Ii^r- ihnn n< TUH 1 nihjenil 
charges). The charger may be made up with <i]e.1 Cordile iff Cordite which i& considered no l&flger 
suilnbk for Service. 

'I'ablf o¥ Fractional ash RtuLicF-n Ch arched .yn r Tfr'jrrt^p, 


TS. J- CUN 

tHAlTlitnA} 

chaeiod: 

NdMHER Of ,LDmjj;k.s 

Ktm.'i i:u ( i£.iiu;i-: 

10-tnch 

ISdnch \ 

34-ijich / 

Ekinrh 

6-tttcii. Murk XXIII 

6-fnth eaxluT . 

4.7-tneh i 

4TJKb / 

i . 

i 

I and l 

I iLJltl | 

| and jj 

SjH'cial Charge 

Twi> J ii t I'uLE Charge 

Two per b‘uLL Charge 

No igniter 

No igniter., 

One: on tact! FmctEonul Charge ... 

One- ... , h . 

§ 

i 

j 

i 

i 

Special Reduced 
Charge 


CARDBOARD PROfTECTIMC TUBES, CONTAINERS, WRAPPERS AND 
CLARKSON S CASES, Flute W, 

Cardboard Protecting Tubes. 

I'H 1 . i. ;i"I i nlgcv. n.L. ivLth " Scalk " mint 1 ml-, hat: ('ardbuanJ Tubes fit lid loosely ov- r 1 h.. 
iSLulkK- tc prevent distortion durL^p in tin- magazine cases. 

Overall J.if ring Ib.oda mu passed through .-hits in 1 hr Cardboard Tubes. ulitl when the bands 
... - J hi iv CujdUi.j.iTl Tu.Lii> will jLmj In. wii hilrMuri. 

Cardboard Tuba* rt'nJiJl nbL be loaded into fJit: ^in willi thu rartndgi.^, : .nd L-ach tube is stencilkd 
" Tnl h■, PfuN< ling Sulk • -illy—not to In- LixiiIi ii into Ihe l; uii.'' 

Containers. Flute EM 

141. Cartridges !■ I... \m Rdlidj, Murk XX11I ipm:- are Hipplkd in cylindrical rolled payer 
contafnn!rvi ir which Llry are packed iri their Tiiri i tu-^s. 

The Container.-; nrc fl;.-hj. , in-.mil eurii holds a full i.luirp , They |ijci|- i | [hu chargo Ire-m flash, 
both when ill ils niugaame ease ;md during ii- jki.>;^.i- Ui the gun. They must not bn luadixl into 
L] n ■ gun. 

Thr flashprrfQf detachable tkt is secured by a webbing liames- and a quirk release bui-kh: ; the 
joint b-TWeen [id and tody is renijered flashlight by a boxclnth -.kirt secured by a- 11 garter M spring. 
Containers are bitke.]jb varnished and fitted with Lrtrjnq t;ip . they are stoutly made lint require 
oareful handling mid rrust not he dropp-d wHIi n eburqe inside. 

Ikixciolh Wrappers-. Piute 'M. 

142. The wrapper* g[vr. ftfMBttka dmiJar to that afforded by Containers. They am snpplind 
Jnr C artndge^, B.L.i Jirh-innh gun.-,, and min be iJilrudneed tor Larger cabbri H T'litjy .tie maiuvud 
lel tile bunding room. 

Cases, Cartridge (Clarkson's ), J-W.- [i4. 

143 C.larkSiira'^ Casey ar- supplied r • ■ ha ini u-akid, B.L. guns oei transJ: r.ihle mounting for 
transpn^rting eartridgeE- boLw^en thv magiatne and tlse gun, ITn-y nm nl^o supplied lor B.L. fruurh and 
Id-mrb turrets fur secondary Inudin^. 

Tin' Cases ufc of CJarksr>riA inaleriaJ mid an- flnHhpriKil. i ];ir J:-■ 11 '- nuJerial cork n ilh un outer 
covering ui Haul li.ilbu. The Lid. in the :,mi of u clij>, iv secured to the body by j Er-nth-. r hit>££ 
and fasteniriL Lratlicr lilting heckuts- are fitted, 

M4-I4 9. 
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CHAPTER VII 

CARTRIDGES FOR O F. GUNS AND AIRCRAFT CATAPULTS 

Q.F. CARTRIDGES. PlaU 3. 

150. The Charge for a Quick-tiring (Q.F.) guii cartridge and its moans of ignition are contained 
in a brass cartridge case. 

Q.F. cartridges arc used with (l) Separate Ammunition, and (2) Fixed Ammunition. 

SEPARATE AMMtNITION. PlaU 3. 

151. The projectile and th< cartridge arc separate unit>, The tilled cartridge case is called n 
Q.F. Cartridge, Filled, and consists of:— 

(•) Cartridge ca.sc. 

(ft) Charge (with or without tinfoil and U'itli i% gunpowder igniter if Audit**'.*), 

(iti) Printtr. 

(tv) Lid. 

(i«) Safely Clip (where lilted). 


FIXED AMMUNITION. Plate 3. 

152. The projectile U secured in the cartridge case. Tin complete round is called a Cartridge 
Q.F. Fixed, and coasists of:— 

(t) Projectile and Fuxc (or plug). 

(«i) Cartridge case. 

(tit) Chargs (with tinfoil and with a gunpowder igniter if flashless). 

(jv) Primer. 

(rj Safety clip (where fitted). 

If the projectile is fitted with an external tracer a paper cylinder is fitted round the 
tracer Perforated wads formerly used arc now obsolescent. 

iVofr.—Certain marks of guns may fire both Separate and Fixed Ammunition. After 
using Separate Ammunition the gun chamber may become worn where the mouth of 
the ca*.- is usually positioned, forming a *’ pocket.’* If Fixed Ammunition is then fired 
from the gun. the front end of the case will expand into the pocket and cause a jam or 
difficulty in extraction.' When the pocket becomes too deep the gun is sentenced, 
viz. : ' /fv for use with Separate Loading Ammunition only." 

CARTRIDGE CASES. 

153. Cases of BritUh manufacture are of bra>< and are tapered towards th mouth to assist 
loading and extraction. The flange at the base prevents the case from being forced too far into the 
gun chamber, and it also assists extraction. A screw-threaded pnmer hole is cut in the centre of the 
base. Cases arc lac<]jered internally to prevent deterioration. Cases for certain American cartridges 
may be of steel. 

Cases for Q.F. Cartridges 4.5-inch, 4.7-inch and 5.25-inch for separate ammunition are cannelmvd 
near the mouth to provide a letter seating for the Cartridge lid. 

fixed Ammunitbn cases are longer than tho*r for Spparati* Ammunition by tho addition of the 
bottle-neck for securng the projectile. 

The flanges of star shell cast's filled with star shell charge* are milled for identification at night. 
Cases of 2-pclr. sub-calibre. H.A. gun ammunition ha\« one-half of the rim milled 

After firing, the primer is removed from the case and thu ca*e is cleaned with hot water and 
soda, thoroughly dried, treated with mineral jelly ami in due course returned to an Armament I>epot 
in its box. The prim.'rs should be similarly treated. 

Cases may then he rectified, refilled, and used again, unless condemned through a defect appearing 
on firing or during th? rectifying process. The history of fired and refilled cases is shown by markings 
stamped on the base fsc<? Fig. 2). 


THE CHARGE. Plele 3. 

154. The met hoc* of assembling the *<rvicc charges for Q.F. cartridges vary considerably, being 
determined by the charge weight and theJength of the cordite sticks. 
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Charges fur star slietl. target smoko sin'll. special reduced practice, ^pdr. and special Gunnery 
School charge are filled to a nmrinal weight; other Q, I charges are usually filled to an adjusted 
charge weight, hiding to a fix<d chaige weight has been approved for certiun guns 

155. Flashlcss charge-* (p*ra. 36) arc approved for both Separate and Fixed Ammunition, 
Cartridges with a cordite llashbss charge are filled by tin same methods as those filled with corditc 
S.< . Greater difficulty is experienced in igniting Flash less propellant and a gunpowdrx igniter in a 
worsted l>ag may be fitted in tie centre of the bundle of cordite. A white cross on the base of the 
cartridge cost- denotes that tin- charge is flushless or non-blinding cordite This marking is nor used 
for star shell charges. 

156. When using Americai propellant (J>ara. 39) the grains an? filled into the cartridge case 
loose. A cardboard cup is she linefeed on top of the propellant and a cardboard distance piece is placed 
between the cup and tin base < ( the shell to ensure that the grains are retained round the primer and 
to assist in keeping the charge rompact. The same primer^ are used as for cordite b.C. A green bar 
on the base of the cartridge Ci.sc denotes American propellant 

Tinfoil. 

157. Tinfoil is fithd in Q.F cartridges to prevent coppering of the burc of the gun. It is approved 
fur all Q.F ammunition except Separate Ammunition fitted with white metal lids which ac. as a 
substitute for tinfoiL 

To de-r.opjxr a badly coppered gnn firing Separate Ammunition, additional tinfoil may be t imwn 
into th** gun chamber between he projectile and the cartridge, ff additional tinfoil is required when 
firing Fixed Ammunition, cartridges specialty made by the* Armament t>cpot must be used. 

Felt Wadi. 

158. Felt wad.-* are obsolescent, but may be found in old types of cartridge ; their function is 
to prevent movement of the charge away from the primer. 

Lids, Q.F. Cartridge. 

159. Cartridge case lids (except Bombardment Cartridges and Back Firing t arget shell cartridges) 
arc flanged corrugated lIlsck of white metal, weakened by a number of radial slits; some types are 
perforated in tlje centre. Thro- nr four notches are cut in the flange. The lid is secured In (ft* case 
by bending over the tongues of the case into the* notches. The joint between the case and its lid is 
scaled with R.D. cement. On firing, the white metal disc volatilises and the tin constituent act-* 
as a decoppering agent. 

160. A specially strengthened lid with four notches is used in cartridges for guns fitted with power 
ramming. 

161. Future supplies of Q.F. cartridge- may be tilted with plastic lids In this event tinbil for 
decopperillg purposes will I-. incorporated in the cartridge 

162. The lids for the Bombardment Cartridges (except 5.25-inch) and tie- Back Firing Target 
shell cartridges arc leatherboard cups with bcckcts, 

IBM Harly supplies of lids for use with tracer hav* their < - litres jx?rforated. The perforation is 
covered with a disc of batiste (waterproofed cambric) and a paper disc is shellacked to the under side 
of the lid. The hole ensures a free passage from the charge to the tracer. This type is obsolescent. 

164. All cartridge lids must be inspected before firing to ensure that they are well second u. their 
cases. Idle momentum of the charge while loading might force a loose lid mto the chamber, cud if 
the charge is separated from ihr primer a mis.sfire or hanglire will result. For marking, see pare. 168. 

Safety Clips, Q.F. Cartridge. Plate 3. 

16.5. Brass or steal safety dtps are fitted to cartridge* with percussion or combined electric and 
percussion primers as a protection from accidental blows which might fire th«* percussion cap. They 
must Ik- removed Lx-fure loading. 

Safety clips are not fitted to cartridges; for automatic guns nor to Cartridges fitted with electric 
primers. 

166. No. 12. Mark III and No, 25, Mark V an? typical of the safety dips in supply. 

(1) No. 12, Mark 111, is a dome with three arms which form spring dips. The arm* fit over 
the flange of the case and secure the clip. The dome is positioned over the percussion cap, 

(2) No. 25, Mark V, ii a dome with an outer circular disc. The dF< has three prongs mid a 
beckct. The dip i. secured in the bast- of a ohm? by tin* prongs (in earlier Marks by press- 
studs) and the dome is positioned over the percussion cap. The beckct assists the with¬ 
drawal of the clip This type of dip is used with ull cartridges which may be required 
to pa-^ up pusher hoists, Q.F, •Finch, Mark XVI*, 4.7-inch cases. 

167. 
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SPECIAL CHARGES FOR Q.F. CARTRIDGES 

168. Q.F. cartridges are alfeo supplied with the following types of charge : 

Reduced Charge, Special Gunnery School Charge. 

Star Shelf Charge. Clearing Charge. 

Bombardment Charge. 

Reduced Charge. 

10R. Reduced charges are used mainly for bombardment with H.E., Smoke B.E., ;hk 1 Chemical 
B.E., and can be nsxl for practice firings when authorised. 

170. I he full charge for Q.F. 5.25-inch gums consists of a reduced charge and an " Increment " 
or cote which is fitted with a lifting hand. 

The conversion cd 5 25-inch tn a reduced charge must take plw on the weather deck under 
cover, as follows : — 

The case is plated on its base on a piec** of frit on thr flit wooden deck. The tang* :»t tK«« mouth 
of the case are raised sufficiently (by a special tr»ol) to allow the lid to be removed. The Core increment 
is withdrawn by its titling band and the lid is replaced so that the rim slots are in line with the tang", 
and the flange is in contact with the mouth. The tangi are then bent to their original position using 
a 12-oz. phosphor bronze- or bronsteel hammer The mouth nl the case i> gauged to ensure thru 
the converted cartridge will load Freely into the gun. Hu "gauge, cartridge, 5.25-ltich, Mark I," 
should go freely down until it.-, level steel surface is cither level with or below th< mouth of the cas*- ; 
if the gauge will not go down, the distortion can normally be rectified by a few light taps with the 
12-oz. hammer (S?e Schedule of Implements. pag«. 131.’ 

Star Shell Charge. 

171 Special reduced flashtess charges arc supplied for firing star shell. Star shell for Q.F. 5.25-iuch 
guns can hr fired with a flashless Full Charge. Star Shell for firing with full charges are under design 
for all guns using separate loading ammunition (except Q.F guns 4-inch Marks IV and V) and Q.F. 
4.5-inch guns using fixed ammunition. When these shell are available they will use a fuze No, 215 
As a means of identification at night the flanges of cases wirh star shell charges are milled. 

Bombardment Charge Piute 2. 

172. This type i>f charge may be used with certain Marks of Q.F. guns 4.7dncb and Q.F. 5.25-inch. 
The special reduced charge is designed to give shell a steep angle of descent at short ranges 

173. The Q.F. 4.7-inch, Marks IX, IX tJ, B and Xtl, XII*B Bombardment Charge comprises!— 

(!) The Core or Portion No. 1. 

(2) Portion No. 2. 

(3) Portion No. 3. 

174 Fhe various charges are mad* up as follow's : — 

Bombardment Charge No. 1. — The Core only. 

Bombardment Charge No. 2. — The Core and Portion No. 2. 

Bombardment Charge No. 3, — The Core and Portions Nos. 2 and 3. 

The charge is supplied as Bombardment Charge No. 3, and is secured in the cartridge case by a 
katherboard cup w r ith a becket for its removal. 

175. To adjust (o Bombardment Charge No. 2. — Remove the IcatherhiKard cup and withdraw the 
charge from the caj-c. Unfasten the braid and remove Portion No. 3. Portion No. 2 and the core 
are tied together w i h the braid and replaced in the case. Care must be taken to see that the primer 
fits in the recess in the core. The case is dosed by replacing the leatherbuard cup. 

To adjust to Bftivdwrdment Charge No 1. fliO diirge iv withdrawn as abov*.*. and Portions No:.. 2 
and 3 are removed. The charge, consisting of the core only. i> replaced in the case so that the primer 
fits in the recess am the case is dosed by replacing the leatherboard cup. 

The Portions removed in adjusting the charge are to be thrown overboard in deep water. When 
Lhis is not possible, they an? to be dealt with as directed by Article 42 of N.M. A E.R. 

178 The Bombardment Charges for Q.F. guns 4.7-indi, Mark Xf and 5.25-inch comprise the 
Core and Portion No. 2. 

177. The charge are made up as follows ; 

Bombardment Charge No, 1. The Core only. 

Bombardment Charge No. 2.—The Core and Portion No. 2. 

The charge is aipplied as Bombardment Charge No. 2, 

178. To adjust to Bombardment Charge No. I, the Portion No. 2 is removed and the Core is 
replaced in the case which is dosed by replacing the leatherboard cup. The case for the Q.F. 5.25-inch 
Bombardment Charge is dosed with the Service white metal lid, which must be removed and replaced 
in the same manner as when converting tn the reduced charge tor that gun (jmra. 170). The ties 
securing Portion No. 2 are dyed red. 

170. The Service Reduced charge can also lx* used for bumhardment in Q.F. guns 4.7-inch 
Mark XI and 5.25 dch. 
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lSi), Tq prevent the weight of the charge forcing the Icatherboaid cup * iiit rif Mu* raav, cartridge? 
mu-,] he handled with, greut care iiL jII lime*. 

She.]] Tmwt always I>- tiiticnod lii iii-- Itek.n Lii^i-dlnsq Hu- carlridg■, ami -r- improvised rammer 
Lu i.l-,t Ik* used £o r tht: purpos.-. Iti clu circmu^tiDiCC:- m.iy shell he rammed home by meaiu ol the 
cartridge n>. Llii- tvFFE damage th* r ha rgs, 

Special Giumcry School Chasge. 

IH\, f'"or Gunn fry Sc ha □ I tiring special redHvnl charge (Iesss, than normal reduced chains) am 
supplied ; WwiO may 1 h; i:■ ifj : lip with oh! cordite nr curdib which i-. crnidden'd no tangrr suL iable 
for Service. 

Clearing Chaise. 

IH2 (. haring; cbiuRi.** are at piwul ^uppili'il for 1j.l-‘. ^jiib 4.>hluLi 4 nidi 1 S rW cnl; U-lllcI i 
U.S, 50 cal; 3-snch U-&, Sd c&J * Sdbcb cwft. (in SubsuEirines) ; tl-pdr_ Marta II*. 1I*C, and VIII ; 
and 40 mm. (Bufttrs), 

These chiOges provide i rapid mean-; cl clearing a gtlil firing I ixed AmmnnitLnn in tin s-venL -ul 
a projoctilc. jammed in the burr, being sepa titled frail its- cartridge die on unloading- 

Before Liiifcig a Clearing Charge thi. Kllil chamber must be uKaxaincd to ensure that nu pait of Lhc 
■:-;irl ridge case or charge has bi-n left in Lhe chuullfe-i-, 

On no acci>mit fnlJ^t Ilk- Cli-ai iug O^aige hi- u^-d as a bhsjih uiitridgi 1 . 

ISH, Clearing charges—4.5-inch gimn, a special rarttttlgi 1 with a shtirLened £&*e iijkI «.i nJ-n nl 
charge. 

183a. For the t_ r .S gum, n shnitcrnrd r-a^- anti a full churgi ■ 

For Ehi- -H—lelcH £u cwt. gum a shark-ned ca>ir ?tuL a Ml chitrge. 

1K4. The Clearing: Charge for the 2-pdr. gtfrLK Isa* a shortened case, 1 he charge is the normal 
full charge as a reditc*xl ch^e would not produce proper functioning of the mechanism ol tli* gun. 

IKS. The < Bearing Uharg.- for the 40 mm. Bof-nrs gun has a. shorlerwd Crt^ : , but the charge is a 
reduced dl&ltfe. 

MARKINGS ON Q,F. FIXED AND SEPARATE AMMUNITION CARTRIDGE CASES 
Stampings oti Base of Cases. 

!}■$. The foEmvmg marking may be stumped on Lite base of Q.F. cartridge cojji h (Diagram I) :■— 
(j) Ciililjjmid 111 ;h 11-. of gum 
(In M4i.fk numeral :-f i-mply Ciisv. 



FIG. I- STAM 1 :, IKC'fS DxN BASE OF. Q.F, CARTRIDGE CASE. 


(mj Vei.ir of manufidim^. 

(fi'J TnidL Murk (* initiab: uf itoiik* i' "f the rd*:. 

(h i Lor number at hatch cif casrs* 

(pj?'J * following the mark df (:a.=3e den A ccmvemian which advances the mark, 
(m) 4^ denotes tliLil the case ls accepted br service, 

(i'm) N, denotc -5 tor Naval Service. 

(j'a) G, ih-ncitcs aUucation I ' 1 tlunnc^ SellooU 
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follovvLfL^ Ihf mark oi tht CpB denotes rujiaif by rebushin^. 

(A-i"| Milled rims duante CarLfiiif^ fnr star slid! and drill. 

(jif) The words rr DRILL M or “ DRILL, FUSHLR IlOIST ONLY/ - where applicable. 



Or CARTfilOQf 

propels. Anr 


PART1CW.AR5 

CORfrlTE 


DA : !-iL PARTICULARS 

applicable? 1 
F LLEB ijMOWDGPAM A*fi 


S=ECA- I ARC-WORT 
MARKil\G AS OPuC P-AlE 


DlS hltGUlSH iN Ci LETTERS 
.■iNC, Rr*. A'A.Oft ^a-.E - "^ 1 
L ANT MAR *>rAC T UHL P 

AS ftPP_iO &_£)_- 


k-iY "URrhF=. 

M APKIlvG': 


I A AMMUNITION 
XV GUB5 


ARRANGED FOR FA WITH GMNt & FU? t £ 



pO ia)?6 


SPECIAL LABORATORY 
MAPXIN-5--— “ 


“NAlUPE OF AhjfrMUM T ION 
-MARK Of CARTRIDGE 
-LOT NQ OF PROPEL LAN'I 


GpECn Sa* jain-eg AOtoS 

-EASE WHL N CAPTF, nr.FE AHi. 

FILLED ATP AMERICAN PROPELLANT 


jOI i-:l p laboratory 

MAP *'. Ih-OL II KCDUiRE. i 

W HERE A^^ - .OVBlL. BE NOT NO. T dAT 
CAP-PSGE rlAS * REOtfCEfc CHARGE. 
WHEP-E A. CAPTP'WF KAS * RElt<jCCl> 
CHARGE I OR SrEeiAL EOYUARDMEN I 
PURPOSES "A ILL RE ST E'hK” f.L ED 


DIS-!fN-Gv Shlh^ L.eilCF=i‘:- 

or FhO ■•: . I. ■'■ NT M AYuFAT1 URE P. 


TILLER CM ON EJGftAM 
A3* SATE. _ 


ARRANGED FOR SEPARATE AMVUHITtON 


(with AMERICAN PROPELLANT] 



JOINER LAftDBATORV 
MARKINGS IT REQUIRE 


SPECIAL -ABORATORY 
MARKING-— — 


DISTINGUISH Rv LFrTERt 
OF FBQFE .. LANT MANUFACTURER 

A LUMlNOGS C4H?ss f.vniLD ACROSS 

BlA.^L OT CASTRiODES flLLLQ 
FULL 5ERV:EE CRAROF.D OF 1 LAM ILLS! 
PROPEL LAN! Tic LuS"IN&J&M 

OA N r 3 r ULL frERVSCC CrtAB.S^ 

-R -'M OTHERS FJ_LL'J AlTH A NCR 
X L A jHLLSS NAT-L,R£ OF CORDITE 


S?KEflt AFPLj LAE-Ll 

tiller ifnofJDGRAM & DATEi. 


" “"NAriipF of AMMUfriTiOft 

_MARK OF CARTRIDGE 

_ J_QT NO. Of PROPELLAN^ 


ARRANGED FOR FA. WITH GAiNE 4 FUZE 

(FD.L SERVICE CHARGES OF F I-ASHLESS PfrOP£L_ANT| 


] Cl, u CAKTL( 11 Jl»ES„ Q.F.. {]'IXIil> £ SEPAKATF-) If-NCF-PT 2 1 J 1 V IL P 2 Vim., AMD « fll.iTT 
TYPJCAf, A Hit A^Glili ENTS Ol' STENCIU,] ON CARTRIDGE BASES 
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as 

Sfctadilmg', 

1 tf?_ Tin iuttnwmg marking-* ait -1 ■-i i». il]t.-« 1 in black across the lei-.:- nl ().F cartridge eases J2-pdr. r 
;i uuh and above itid un the side of the cane Er>r 6-pdr. and below. Marking arc mudo with silver 
nitrate, black point being permissible only when Icccll- is abort :— 

(f| Distinguishing: murk of emrditt maJiUfa-cUlter, lot number of cordite^ anil suft-lol where 
applicable. 

(*i) Mark of j^rtriflge (in Arabic wi«^ on carLrtd^cs lor Fewd. Ammunition. This 
includi - Ik type and, where applicable, ,i letter I noting r1 1 ■ I'.K.II, 'if the shell and 
" T " if tracer u lirtial. 

( iVf ; Monogram or LnibiaJs oE tin- hLEing station. 

(i?') Date of filling (ai'-iii II and year). 

i'j) " RF.blT.KD " <l< noting " Reduced Charge/ 1 when applicable, 

hi ) The number of lbs G letter amhoiwig tiju desups, if the charge is made up to a sketch 
lii^i! foi use in Gunnery ScIiiCudI brings only. 

(i'aV) II.A. (high angtr) us upplicablo oil certain Clsws. 
frf/r) Blank cartridge casts are stem-ilLiil " BLANK " mi the ba--e. 

(raj " HOB I " denote a BoenbuMment Charge . 

(.ir) E.F T.G.T. denotes a Back Firing Target Shell Charge. 

(ti! For Fixed Arn'imnitsEm, Fuze and (Same particulars as applicable. (AVer Ft*. 2 U 
diagram 1.) 

im] FAFER SHOT (il applicable}. 
t*ni) Special Laboratory markings a* applicable. 

Marks on Lids of Cases. 

LBtf. Tile tulln'iwing markings are stamped on the lids of Q.F. cartridges :■— 

(0 Mark numeral. 

(ti) N, liu-nal iriji* torXsval y*. rvics, 

(iri't denoting acceptance fur service, 
fF t) Manufacturer's initials 
•\i j \ bate n-E manufa:lure, 
fra] Calibre and mark of gun. 

CARTRIDGES FOR AIRCRAFT CATAPULTS. Plate 4. 

IBS. Cartridges lor Air-cndt Catapults arc made up no board on I lie Went tier deck li niter the 
inslrucrioii of ihc Directing (Micrr. 

DO, The cartridges consul nl :•— 

(0 Cartridge case. 

(«} Cordite charge* 

|;ri) IVrCttSsion primer (No. |fi' 

(cvi Key for screwing Eel primer ■;N'i':. 1(35). 

\w) Clip, Q.F. Cartridge. 

Ivi) Shalloon braid securing tape. 

Caw* and Safety Clips air- packed In a wooden box. Cordite charges (each in a cardboard am tamer} 
an 1 packed in metal caseii (ftvo- container? in a case}. 

Cartridge Case. 

19-1. Curt rid go case- w u formerly of but arc- now of -1 eel, iney are designed on Hie same 
lines as £>.F. cartridge- cas^s fer Separata Ammunition nviLh fwn slots cut diametrically opposite near 
tlie mouth. The two types of steel ca*.- arc No. 1, Mark HI {for a 6-inch cartridge) and Nil 3, Mark 
3E[ (far an SF-inch cartridge;. 

Ca^eS cnay be used a number of times so lung an their shape is maintained. After each shat with 
an B4nch cn?e :l straight edge must 1*- applied to the hose to ensure tfinr no convexity is present ; 
it there in Convexity L’ titilrt be Corrected Lie Lure turLhir use with a " Tud., reforming cartridge, cata¬ 
pult ." This tool consists. t.l a damp piece (to engage und.-r the rim of the cus*l aiLci a pn-atiut tcrew 
which is o-p&KLled by a hand spanner. 

TIlo 6 EfLch case is n stronger type, and no tool h supplied. 
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C&fdite ChairtfL\ 

192. Thu diiit£u i> Oreitc S.C./T. A ring of sih.lLI coni Cordis 5.C. or a bundle -it ttffdite 
S,S (' )3 n^i -.l to a^nisl ignition, 

It adutrgc n . •.I from its c^arJlir;::iiii contains: and ts nut hred ii Cassiai>r l>* returned to Llie 

& in-agB-KLcir, but must he draft with in ac.inu-skitu -: with Arrinh 75 n£ Naval Cordite Regulations 
I03&. 


Primer. 

193, A Nn. 10 Percussion Primer is screwed iubu tfe primer hoi a with a special key (No, 1UfS). 

The i h |i fjf the primer caimOl be stun k accidentally Liu- sjn.-f id biy supplied Lor insurLing and 

removing priming UBftd, ficc Schedule of Ke>'^, 131,) 

Safety Clip. 

194. A siiicty clip. No. 25 Clip, (>.F. cartridge type, is fitted- 


Method of Assembliiig. 

pin. Tin- |iiinx r is .^re-wed lmI n tlv cn.su and a Softly Clip i- fiUid. Tin |n v •]■= ll*nt in removed 
t'roLii it* container and in* rr-.rl leiIq the ruse with (Jig cordiii S.C, or Scroll next L:i til* primar li 
[ 5 secured by detailing the IcnprUi ol Top., raving it through llie bJcH- in tb rase and knotting the 
,-rn 1 ■; taut in front The cartridge is Joadml <uu1 in i d with tho tape in place. The tape Hunt hi-: well 
secured 1<i prevent the pruju'llftiit moving fonVard Against tin baffle, as after one Or two rounds 
liuvi- been tired tin baflle is hot enough tu can.* a premature ignition of flu- it there should 

be COM art ( urt riiJu--■- - In mid always lx* handled wi'lh the mouth inclined upwards. 






































CHAPTER VII1 
TUBES, VENT 
GENERAL REMARKS 

ai*, Tillies, Vent, fm.- used in K.L. guns tiignite Ilk gu,rL|iowrii'r igniters of furl ridges, I!.I 
<.r 1 lie ignilvrics* charges of B.L : e •• Cwlicb, Mark XXIII and S-inch. 

I'Iim tulle fits into Nk I \\W :hembcr in the nnr lh will axial of the ^uii. 

O.F. cartridges lit ted with ii Ti i U= ■ i; ii> 3 zuhtpier arc ignih-Hl In ii ' !'u lx, Vi-nl ! Parti. 223,} 

TliliOi, vi'-rsl, 1 .■ lh 1 any escape of 11n■ propellant gasi-s CmvnrtEs tlio roar through Th-.- \v ?4 {or 
adapter). 

306. An Dicape of pnupHLini gases, wcnihi cauw 

(?) EreSJon of the vent. 
mV) rnefficj«?nT scaling 

lift) Difficulty in extraction til |]red lobes, 

O't:) Damage N> the luck uf the gun. 

Sualinq i< arfciii-vi-il hy making flu* TiiIh- q clow but ,. usv In in rhe ven and by so designing Li 
IIihi, orl firing, i hv front portion expands and m;d- aril VSCSl^- iff gas between tube and nr lb.? 
internal arrangement prevent a* escape of gu.4 through the hasp nl I lie rut*: jm.] the luck of brts&ch 
mechanism 1 4 (hi 1 gur : ]m 11 1^ ill tube being furced t<i thr- r*ar 

2i77 On lirin.k , ti:r-.li ' ex drilling largely <if burning gunpoweb i ■; lb-Is is shut: frann the 

magazine of the tabe into the -unpowder igniter of the cartridge, Or the ignitor]™ cartridges of 
B.L. guns ft-EnetL, Mftlk XX HI CLcl ft-inch, and thr charge is ignited, 

Electric lubes are supplied in three nm-*. ■|-;m |i R uidl and l-irirli. For identiHrntiv.il qh.-ip 

flangta are pi,Lin rind snioath, 

PerLtbsinn Tubes an 1 supplied in .4-inch and Adnfh F or uli-rimiration hmr notches- .uv 

rut nut id l hr flange. 

Electric .5-inch Tubes fur ^uns with sli jkirli^ lock's iep 1 known as " S‘ ! lubesj ihr-y haw 4 
raised crmtact piecr 

208. The greatest care in handling is necessary wii;4 . -m.Ii Lypv of tube. EJcctrii tubvs cun he 
mpM completely unserviceable by rough treatment. It is usual to test them with a megger bifore 
firing. Lind Ihv electrical resistance should li- bftwi:rii M,i> olilu mid LI nhm. PoreussLnn lulu-? iijv 
liah]i.: to fin nr hi crime fhn.p-i with Ir-ugh treatnunL or shock. 

The ieveral sizes cn each, type of tabu, differ only in minor detail. Tu sive mpetition a the Three 
typos of the ..i-inc-h tube will lie described, 

TYPES AND NATURES Oh TUBES, VENT 

TUBES, VENT, ^INCLL 

20tt, Those Tubes arc- used of. billows :— 

fiy E.T., Lfrfirch, Mart L gun h;i.H ;l strikerless lock ami u.^v, KLctric 5 Tubes, 

(j?> ILL, Ifvinch, M;,ik I Vu- :i strikerie^■■ lock and ij i.-iLhvr lilictnc S Tul..^ i.t Pvr- 
ciiESion Tubet, 

m All other B.L, g^idi have ordinary locks (cscept B.L. 6-indi,. Marion V-‘I r, M atul XXIII 

and B.L, K-inch) jrid uml- either Elvclxic J lilies mc IVn:u-.-.hni Tul>?>. 

Tube, Vent, Elecltie, .3-lnch 7 Mark X. Piute 3. 

2|0, The body ii machined ont intfenially Ci> lake llu- ciicuiL and sealing devices. The hittma] 
arrangements mdude: :l guiipowdcr maguzim-, cciitart pi-j-ec, rbiinil- insnl.irin^; ■ i:p and bndp.. ping 
assembly. The bridge plug comprises!, a copper plug,, copper pole, ceiiLral Lnsulati'd cupper 

wire and a bridge- wire, 

Action. 

-13. I hv Mil - i-, hr-, .1 by p.i^ini. ■: kcii jr MimTil thrai^Ti tFn- lock i>f tliegmi, contact being, made 
between the striker of the hick a nd Ihv con lad piece of the tube. The current passes akirtg t hr: 
iusulaLnl copper wire and Lbv. bridge wiiv, end n> enrfh by wa> >-r Hi- tub- <idy. Wlien tiu- luidgv 
w i.n.'lsi>t the pl iluing of pmoLun du-4 and the powder in the mag:ni]]i:: ;ir« ignited : rtn- cesultiiig 
Ji.i:-.|i Lgnitv.n tin.- igniter uf lKl- C-irtridgc, B.L. 

I- j if of pjs i hir.,i i ul i 1.1 1 = I o sm i>I LIK' Lube is ab.-J by t J i>: brUIgv plug bi i ng In rcud i. ,i nvirds 
its base fitting into the srrudl coned scaling in tlic body ; the grt^-ctM^k on its forward end exp o ids 
in id h-ips Mil T-valingr 
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Tube, Venf, Electric S. .5-incli. Marks VII and VIII. f«#t* 5 

212 Hi. action of this hibi in .dmilnr to tii.it d--:-criljud :ibo^\ Tlr- Cuwtoel jiiiacn b " proud " 

at III- b£isi=:iad h k i lei I nil :i viiluimsed pn|>-i ^ishf-T wh-n -.cn ■■■.-d into the ■-burnt- l in ■ 

Tube, Vent, Percussion., .5-inch, Murk VL J'&r/r n. 

21d. The tube is machined uul LnttrEially tuld flu cap holder Lind -Inker assembly. Tht 
internal aJTiujgcnHvntJi [npludc a gunpowden magazine:, ami], ptTcuwLLUi cap, cap hi'drUr and the 
striker assembly. The.’ striker assembly c jfflgriiti* ;* tttRHV strikir iftfc striker holder and hard 
lira:-?, stapling win-. 

Action. 

214. Tin tube ir- I’iivd by Hi- -.'rikor id the 3« >.■ k iLnpingirjg oil ilie -irikeruf iV |nli- j 11 if .-striker 

of ibt tlibf- le -driven forafiLrd, brviklcs the- -Imsl- wife, a lid in-- f Pn» ^ip I 'I i - ■ frrim llii- ri]i p=: ■■ - •, 

llirough thr fin- holes -ir e. 11 1 -.- pnwfitw in. iho magazine is ignited. Tlir- lv^iik -.si thl ah ignite^ the 
igniter ol I Cartridge, Pd.. Ill- |- kU-sDji u-f tuned in place bv the striker arid driki r Imhki 

iiEid. presents the i :-v.ipe of lylh through III-- bast of like tulX L . 

TUBES, VEMT, .mnch. 

215. This sine of tutu.- i^ U 5 h(I in B,l r . guti* fl-inch, Marks VI1 and XI. The ^ rmttion type is 
id so supplied 1 1 -r O.l". cartridges fitted with a Tube and Adapter. 

Tuhe. Vent, Electric ,4-mcb h Mark XII- 

2lfi. I 111 ■ lube lh nf similar i 'instruction o, Lhc .-S-iiicli eli.s’.l.rib liibn, 

Tube. Vent, Pcr-L-ussiun, .-t-indi, Mark XI. 

217. This lube dyes not contain a ptirioraled pelkt. The lire hole- are •en.l 1 - 1 .I with whiti >1 brown 
paptr. 

TUBE, VENT, ELECTRIC, 1-INCH. Ptoir 5. 

21 ri Tlc- o.dn- is lisi-rl w ink ILL., guns 'ft-ir.di, Mark XX111 and Snn:li. I hi flash produced i- 
so intense that a gunpowder igniter is not required to ignitP the Cartridge B.L. Tile tube j& larger 
than, but in other respects is tumilar to. the .5-incli EUtflru Mark V, llin front id tin- Hinge i- -.r^LLsri 
iind not bevelled. 

Vlsrk IV \s supplied., Marks L and I I I may be rii.-. iiiil ■ i>d. bur th- v as«- V is.d< si ■ 11 1 ■ N" 
F^raissLuii Lube of lElls size is manufactured. 

l>rICI Tubes. 

219,, Tubes repiESL-niing .4-itidi mi id 54ticli Ffirciission Tubes and I-irich Etectrir. Tubes are 
supplied for drill purposes, Thoy are identified by being blackened nil over and I living Vartfcpl 
indents in lIm ir bcidics and iiiilk^-l 1 m- i 

Tin- ElKtrie 1ill Tube hus a niL-tr;l cn-ntin: pin: m l : .nb h -.lo d hv a wiv.dni plug 

The Itircu^ion. Drill Tube has a reCSfa*wl bane which Is Jitin'l with a hzunl nilihi-r pftd s; cun:d by 
ii ni'd.11 hMr-v, 

Maxhings, 

230. Thi! following markings will be fouiul on tin- bast id' l LilIx : 

[D f.n-1 ti-r 11 S " wlii'i i: .ipplii ablc. 

(it) Mark ul tube. 

| r 4 ?) M iL?i *.5 fin .t li n-r s init ini-. - t t rat If mark. 

|tnj Lot number, 

(u) A«k:pt&n£c murk f4Vh 

Tacking of Tubes. Vent. 

221, Tubes :l^. pticked in a fiat tin bus which T - ih-d by a s-nlctcmi tcar-oJT bftnrl. I lu-rc: an- trn 
tubes in a Ikw. and each Iiojt Zaln-Ded with dc-tailn oJ Ets contents. 

" Operation papers 11 ire dnctoBcd hi each bos -ul tubes and should alwmya accompany a report 
of failure. 

Tubes are- stowed in a. special locker in thy Gunner •- stof rottm. Lock-m f.r-. iiitcd iiear the 
gucti for a icady-U.-ii: supply of tub.-.-. W :n-T • n, 

222 . 


D 































CHAPTER IX 

PRIMERS 

233. Primers art: fitted b Q.F. cartridge to igpiire t hi:- charge. They iire Screwed into tfce primer 
holc of the cas#: and form an integral part ol the cartridge. Instead of the conventional prih«\ cart¬ 
ridges for the Q r F, gatis 12-pdre 12-cwl. and 4_7-inch p Mark V* may lie fitted with an Adapter to 
Lake ii .4-inch percussion inhe and Igniter. 

Primer:- for Aircraft Catapult Cartridge:-. and 1-iUnk Cartridges " rm be made up on t>aartl " arc 
■-upplied in buxes. All other (J.K. cartridge? .in- supplied fitted with primers 

Thr. lyj>^ sif primer are—E Inctric, Percussion and Mm combined Electric and Fereussm], Each 

efij -- <1 primer is icJ^ ritill- ■ I ... and rite types arid numbers at present are :— 

Primer-, Electric {).F. Cutnitgc ft as lit, 17.. 133, 24, 352 urn l 3S. 

Primes, Permxwm <?Jv Cartridge hies, 1. 2, 5 P 9 P 10, II, 14 15, lfi. 23, 2R. 27 and S3, 

Primers, Elertric and Ffteuxsitin 0 f On ri rklge Nus. 14 and IP. 

The design and component* oE the Printers. a =4 illustrated, are typical of each ctass. 

Primers, Electric Q.F. Cartridge. JYuJt: lit. 

224. The Electric Primer is similar to the Percussion Primer, except that a bridge plug assembly 
is -ub-J itnrril :■ .c I:1 im cup. iuvil and cone sr.al, 

Ekctric primary differ fluih i»ii* another mainly in the size of the body and En tbfl sLae and slmpe 
of Th- magazine. 

The actiun a typical Electric Primer on firing as ;— 

The -triker makes contact with tb mri1:n I pir-a- corn pitting the circuit through £h- central 
insulated copper win;, bridge wire, copper pole and back t-n earth through the body. The bridge wire 
!■:*■[■. Iinl and in turn the giuicidton dust, the yiiiij -■■lh ih r jjeMel and Lite powder magazine an ignited 
Tlic dash from the maga&inr piisses ttltmigh I hr flash hales and ignite tbr charge of the carbiigE. 
than pressure is prevented, fnmi escaping to the itltf hy ttlJg sesfillg it I ion c?f flic bridge plug which, 00 
Mili l; kick under pressure, seats more tightly in Its recess. 

Mi -.. L7. LL2 ;ir 11 [ H _!4 lliuy be repaired and refUtril. 

Primers, Percussion Q,F, Cartridge. Plate i\ 

225. Hie Percussion Pruur emisista of a body which contains a cap, anvil, cone- Seal and screwed 
ping. ;mi-:I ;i pr>w. k-i i« :M,;..:iiv The Body ts Han^.,1 :ir I he hri:-., uhd ^'rew-lhreadixl externally jUnr 
above the fliHlge. The two dots in the bast are for tlie key. Magazines of I lie various primed differ 
in sir-.- and Hh:.j.= . .mi[ 11 ■■ y nay he i-^cured to the front of mr in corpora led hi Ihe body. 

22ri The actum ni a lymraJ PwiiA^n Primer on hrmg is :— 

[‘he cap is Ignited by the blow from the striker. Flash passes through the fire hobs.m the anvil, 
pit4 che cone M.-al. through the tin hobs in lln fc Screwed plug and ignites tin powder id lhe na^azuie. 
I iii- requiring 11.;-h |i;v-.. s lliiougb tin flash holes and the eh;ir^? of lire Cartridge is igniLwl", I h 
pr'MSSun -■■' up Lr: Lie* magiriue Jorees th-e CuhC sea! urr to it-. seating and tin corthl^ gaw^S ure thus 
prevented from escaping to iIn- tear. 

Non. 1.9, SO. ll and L" nuv k irepalrod ami reMJtd. 

Primers, Electric and Percuirion Q.F, Cartridge, Plait' fi. 

227, Tin: combined Elmctrk enid Pereussiun Primer may bp tired by either method, '.'he body 
;iinl EijMi-.Inmi^n of No N anl No. 19 an; dnvil.ir. bur No 19 lias a smaller magazine. 

The action nE a typical combined Electric anil Percussion Primer is :— 

Percussion firing.—On peicuBsioii lYc-m the sinker the central piiti- striker LiridKf am driven 
fonvarrf, sbe^ririg the three shear wires. The rim on the striker bridge drives the cap against the 
screwed anvil and the flash passr:s thlOUgJi llie fire holes ; in turn, tjbff guncdtton dust, gunpowder 
p.lhl and lk p-wJ.-T in I lie itiHgLizine .in- ignil-.il. C«i:m pii^un j is prevented from blowing back by 
I: ■ JrSef li'diiud lIn- striker eng down mi i yjfr copprr washer. 

I'.lcctric firing. Hu- ac.Lun of the primer Lh similar to Ihul <if lhe Electric Primer, 

N':i 14 may he repaired anil rr-hifed. 

Markings on Primers. 

2'?>i. (j j Serial number of primer. 

■'rij Mark numeral uF pmmr. 
i/.-j N. dnnotmg Naval Service. 

trV) Initial or monngram of I'kllinc Clarion or trade mark or initials of firm filling Mii- priancr. 
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CH r tX, 

1 (n) (>ate of till i]i^ (iiionrli and year}. 

* i; I'd | Lot n ii m [x-t of primer, 

i,T?'r; Contractor's initials or recoinised track mark. 

■Vi:■/:■ The nl ac^K'fitut mN" niafk^ is discontinued, but the former symbol 4S may 

he encountered. 

2£J. 3 f ;i :■ paired :ir'nl refilled primer is U>eiJ Hie existing marking is barred out and, attisr repair, 
■„ (lie full im in^ markings are added :— 

(fl R nr M utter tttt mark numeral of primer. 

Id! denoting X-.lk-M Service;, if not already inarked. 
i'/pj j Contractor's initials or recognised trade: mark of repairing firm. 

(teO Month und year of repair, 

(■■) Lot Number. 

I'lf'} Contractor's initials or recognised Erad* mark or monogram of station r.-l'illjm: 

\vit) Month and year of reMiiigv 

TlkiEs ami k<-ys art 1 dealt with in Scfoedide «-f Ki y„ (Pij^ Id I I 

Markings cm Adapters. 

230. the following mark? ar^= stamped on rFie base of an adaptor — 

(i'I Mark numeral ol adapter. 
fi'O N. di-noting Naval Service, 
f/ia) Manufacturer's initials, 

(n<) Date of mamJ fait tire f month and year). 

{*■) Lot number. 

N&ie . — The see- of acceptance murks is- discontinued, bnt the former symbol 4* may 
bri enoodmkuwd. 

231-234. 
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ELAN K ( AKTNIIH:K^. 


GENERAL, 

235- Blank C^ridgPA sins s^ued to sallUing i]>y fur saluting guns ; in spcriaJ circumstances 
lh:A- nmy I fut r-igifcHllnig purposes 

I lu’ ni;i in fuajoi i-.'iis r;.f Blank Cartriil^rj--. are tu produce a loud rupnrl arid to create? o- much smoko 
passible. They arc used without a Cordite L unsttftihJtl fmr blank charges b&rause 

■4 i tt is snii.'l:: I-, as, and (2) it w ill itol \*\v'‘ ■.i sufficient report nr bum rompIrPlv without ft pJ'ojectilc 
(O la Li i p Ll L-e- charge. 

Normally, th l- compunonts :■. «r fj.§ Blank karliidge-^ Lri- supplied for making up on h twirl, hi Li 
in a liniii -.mull ship** u pri.-pcrrioh id the outfit is auppLti il mad» up, 

Rl:-nk cai *s idgG■: :-“iipB-ii tu ship.^ for ^uns otfoor t h.imaiming pi 111 - :;v.■ innde u p by lIn Yrmajiimi 
Depots. 

338. B.L. Blank Cartridges consist of a guui>owdiT charge picked in a silk cloth or a cviiil serge 
■.•■ irI; :i - h il!n. -n bottom ; tlx- mouth at tlx bag is choked with doubled Sewing silk. Thn cartridge 
is hooped by means of siEk or shalloon braids passed through fairleads sewn to the hog, 

237. -Q.F. Blank tnrtridgps consist of a gu,ripowder chrrrjgc packed in a .-.ilk ninth, civam serge or 
shalloon hag and dOTttaJaejd :in a Q.F, cartridge case. Early marks Of O.F. Blank rartrld^cs ham a 
fi ll jacket over the h-ng, but Ehrsi- up ■ «5.-i i - [V-r future muruiliicl un-. 

23@.; £UC Blank Cartridges are made up nn brkT.nl .hr I In n of die Gunner in a place 

oIm vc I lie wEtcdicc. 

The pnx^dure i& l— 

ii) Examine ihv cartridge raw, It must 1* perfectly clean and dry and a correct lit in 
the gun diLTiih*.r, Cases may be used a number of times provided they am clean 
UDSpllt and hi into the gun chamber. 

(iff Insort ;l primer (or a Tilly; Group for tliooo IV-prlr.. 12-cwt, cartridge* so deigned). 

11 1 |>MI 11 11 1 ■■! an t lcctric and |> reus-ami jirimcr .-r tato- group is used a Safety Clip 

must he Eitli-it. 

i tit) Stand the case on its base. 

iif) Insert ihc charge (with choked end tip), wad and other components 3-. i■-■■■ jLiin.^.1. 

'» |J, Jh-C: tli!' uji L;iI gusdu ring or rbo nVy inerting cup, ll* reqni n-d, over 1h* inontFi 

the ease. 

■; t i | Ishfil (lie Iial heshourd cup in rim .ipiide ring or (he ring inserting cup as TOqtnrod r 
press home wilh file wooden dntl in the manner indiorihd by rhr; iiisErueirinal label. 

If -tliffiiiiilty is sseperiencod wiUa a 3-pdr, or S-pdr. charge owing 
it -’Imuld he lightly rolled. TEte diargL must hi- a tight iir in ilie cast 1 . 

C.a 50 < are i- Ty lobe filled \l.-, r^ltuied. Cartridges made up and noc ri!t[tLai.;'Ll Un bmmidiatc 
1 1-i should be returned to tin ir Tu-ki-s for restowage in the maga^iiie ( UticJe 26 - N'.M. Ii. R.), Safety 
clips |ii litt- ii; should lust Ik; replaced on the cases, 

Beforo cartridge castiS 'A-hich havo been tilled PU beard -are returned to a J^aval Amiameat Iie[>ul, 
lltf-i 1 ftiust be emptied ruid \hv pvi rtiei'.s fehiuv«L Charges should h* replaced in their metal-Urird olws, 

Q Ji\ BLANK CARTRFDCES, 

Cartridge?, Blank, 4.Mndl, -idnoh ami 3-tnch 20-cwt. Pfafc 7. 

21". The Service O.J'. cintridgo case is usL-d. L'he ehsirgf Cijll.-jisits of L.G. - r U.V2 ji..\wh i' en¬ 
closed in a silk doth oi cteun ^rgc biLg. 

{.iirtridg^s with pefCusdcm of romtinrtl eleclric and pvrcu.ssiim jirimers fLi> '-'r; the l>ot1om uc the 
bag clo^d_ wilh a shaUoon disc. Those fitted with el^tric primoFi! have the bottom drati with m 
pnickL-i which Jits over the [Timer magii^ine The front end c-E the bag is dosed hy ■: lioktui^ mih sewing 
ftflk. 

Un; ihirgf is toadfi.l lHu the bottom of the case and. above it arc ptaeed a millboard wjd. a iph( 
paper ristg and a lealhcrboarcj ersp. The cup is pressed into the sp^it paper ring (with Lhc drift supplied; 
and on to the wad above rhe charge anrl prevents Llie latter moving torwarcl. The ei.i p is Inrthur 

secured by shellacking. 

The charge igtiitcd by mi electric, pcrcussjon or combined electric and percuadon piijiier ll-= 
required. 

Cartridges, Q r F., Blank, 4-rnch, Marks V-V- + , xv, XVI and XVI*. Reduced Mark II. / J ,V- 7. 

241,_Sihij*» eni-rying th: - guns are Supplied with Blank Out ridges with u special rrdn-xd ■ Vue. 1 
for salutiug purposes. 

lhe cartridge CuLio i- tie service ca^ti with ; : i brass siccve secured to iL by .-.r:i i1.1 1 ruufj.lL the t.ia.-.+-. 
A reduced, charge of 1 lb. k loaded into the sleeve and seonred by A lealherbdard cop. 
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Cartridges, Q.F., Blank, 3.7-inch Howitzer. Plate 7. 

242, The Service ciirtridge ca.se is used. The charge consist* of 15 oz. of L.G. or G.I2 powder in 
a silk cloth or cream se-gc hag. The bottom of the bag is closed by a shalloon disc. 

I he charge is prevented from moving forward by u gUxed buuid lid. which »® pressed into the 
mouth of the case ; it is also shellacked to the bottom of the case. 

The charge is ignited by a percussion primer. 

Cartridge. Q.F., Blank, 12-pdr., 12-cwt. Platt 7. 

243 The Service cartridge case is used. The charge consists of lbs. of blank L.G. or G.12 
powder in a silk cloth cr cream serge bag. The bag is choked similarly to the 4-inch Q.F. blank cart¬ 
ridge. The bottom of the bag is recessed to fit over a calico and paper dome, round whose neck the 
bag is choked with a drawstring A shalloon igniter containing 8} drms. of new blank F.G. or R.F.G.2 
20 or G.12) powder is secured to the top of the dome which fits over the adapter or printer. A 
felt wad is placed on top of the bag and the whole is retained in position by a leatherboard cup. The 
cup is pressed down hard on the felt wad and is secured by three dabs of shellac. 

Cartridges, Q.F., Blank, 6-pdr. and 3-pdr. Plate 7. 

244. A special Q.F. cartridge case is used and contains the charge of L.G. or G.12 powder in u 
shalloon bag. 

Markings on Blank Cartridges and Charges. 

245. B.L. blank cartridges. 

On one side of the case are stencilled : 

(*) Mark of cartridge. 

(si) Contractor's initials or recognis’d trade mark. 

(mV) Nature of gun. 

(if) Weight of charge. 

(v) Class of powder, 

and on the other side:— 

(n) N, denoing Naval Service. 

(iVi) Initials of firm filling or monogram if filling station. 

(mVi) Date of hllinif (year and month) 

246. Q.F. blank cirtridgex. 

On one side of the bag are stencilled : 

(i) Mark of charge. 

(ii) Contractor's initials or recognised trade mark. 

(fit) Nature d gun. 

(iv) Weight of charge. 

(f) Class of powder, 

and on the other side :— 

(vi) N, denoting Naval Service. 

(mV) Initials of tilling firm or monogram of tilling station. 

(riti) Date ol filling (year and month). 

The word " BLANK " is stamped or stencilled ocmss the ba> of cartridge cau** supplied for 
such use. 

Packing. 

24/. B.L. Blank cartridges arc supplied hi M.L. cases. 

Q.F. Blank cartridges.—Made up cartridges are supplied in Q.F. ammunition or cartridge boxes. 
Q.F. Blank cartridges " to be made up on board."—The gunpowder charges are supplied in bulk 
in A rectangular or M L. cases. Cartridge cases are supplied in Q.F. ammunition or cartridge boxes. 
Wads, lcatherboard cup* and filling piece* are supplied in wooden packing cases. 

All cases containing gunpowder charges and cases containing empty Q.F. cartridge cases for 
making up blank cartridges are painted red. 






248-249. 















chapter XI 


PROJECTILES 

SECTION I—GENERAL REMARKS 

250. TrujcLliles ill use in the SrrvLn tail int<■ thro 1 m;ii.n groups. - 
(0 Piercing slii'll, 

(fY) Haplj Exploit vr fihaJl. 

(flY) Miscellaneous Wit 1 ]], including practice sfa«( 

FACTORS INFLUENCING DESIGN 

N[i design of all typC-5 d &-]if]J is influenced by the. lol lowing fuctois : 

Travel down the here. 

Flifihl in tli-e air. 

Effect desired at mil of flight .and damage In tin 1 target. 

Travel down the Bore. 

25 J. A projectile, requires a strong base tc withstand chamber and the walla this* be 

thick enough to withstand the acceleration ferees mid side slap. The tilling nuisl net " >Ht bark” 
■>n aiiOCeV'i'Alioai, Projectiles for ft given gun must be r>f appro\tiny telv the same weight, ho Lh :ll they 
leave the bore with the same muzztp wkicilv 

Flight In the Ah. 

-5-- (Jne ^ 1 1 ill. principal farces which affect a. prujectik in flight i- the i esistance of the air. 

It is necessaty to red line this r^Mance to the projectile to a minimum ii'i orcfrr (o olvtaift ■— 

(i I Tin maxbnum range at any given elevation, 

{n\ 1 he maximum striking energy a[ any given range. 

(aft] Tlh- shortest time of flight at any given ranger 
(«•') 'l l ii. 1 greatest danger space at any range, 

Given the weight, diaiuefcT and nm/./.lr wloeilv of a pmjediJe, the principal |.:vt- n -■ ailrrliiig an 
r^ifttanco a fi. lli- 3hn|x- :if rfir projectile and its -iteadin<s-. 

The resistance offered t« 3 *lh‘ll hy the air is. affeeLed by the stripe of fls bead and of its base 
behind Hie driving band 

25CT The chief factor a fleet mgTiOftd resistance is the length of head and not the actual curvature. 
E&perimeiU!- indicate that an ogival shape fa su|^ i m i conical Lengths of head up in ii-calibre 
radius haw been found effective in reducing air resistance if satisfactory sTe.idMir.s-; can he ■ Mai lied 
with iTKh long slid I. Where perteatt% qualities am required shell must have a cumpaiativdy blunt 
point, imd llifa ha* k-d to Ui*.- adoption <d ;i ballistic Cap far certain Piercing Shell. 

Snadim^ depends <m ik- physical constants nl i hi ^fadl aj]d on tlje iuljouut id spin inqK.rkd by 
the rifting. A long shell, such as an Ji.l-'., a liigher rate of spin than a relatively short 

r-wh as an A.P.l . and is liaV" to Tail far accuracy in a worn gun a! :in ■ ,irtier stage than Lbe-burUT 
Nielli, owing Lo hiss of spin frum the smoothing of Us driving band. 

NOMENCLATURE FOR DE SCRIP f: YiY THE SHAPE OF HEAD. 

2n4. Tlie shape of the b-eM is djescribed as either of Jj n hh c,r.h. or " n/m * c.r.h. 

laa I lie first case, the head f.s a In ic ogive, struck with a radius of " ri calibres with rli ■ cm [re¬ 
in the plane containing (Fn- NnHikkr, 

In Hie secund case, the teigth from shoulder ti> lip i-- the same as the l-'Jigih of a Ini- " n " c.r.li 
hut th. head L-. -trurk with ;■ aditi^ of 11 rn ' calibres with th-- r« 11 rn■ in a plan" fa kiw |fa- sho.ilder 

The modern shell fwir E r :i*. ;$) ls designed .-.n 11 uI the height C D foften reterrud to as the " haJIfam- 
IcngEh ”) is the governing factor in the shape of the head, the radius of th* curve AKU being of secondary 
importaitce r 

i'll ii--. tnn j H i I h. WoulJ mean ihat arcs uf :i calibre radius Ate struck wills their centres cm 
the line AB produced. 

:pc,r.h. would mean that the length C I* was dun hi i eidalm-s KUlibs and Lite curv-" AFD was oi 
6 cLalii^res radius. 

3/co c.r.h. w r onid mean that the length CD Was dlie to J calibres radius and the head was ■DOCttcal, 
AGD being A stndgfl-t IJjjc: , is considered a curve of in link* rudin- 

This sySteiii of ftOtnmdanire was. adopted to H iuibfa ;m exact dehjlition of any tEta^d head to 
||..- s^ivL.'n far design purposes:, 
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255. Previously, shell vvr:- referriii to hv tTi- : . B calilm length uf (hi main sinking ratlin-. I Lu:- 
was cjJ use '.■nly whim 1]ji- lit-ac u-dK ii Inn- n give. If "lie mum radius. however, IwppmMl Mi be &t;ui.k 
from u point hebw the Bin e o: shoulder AH, il might hr: o n vl 3 j iog up m inlmity lor any height CD 
Thus, quoting the nsmn radius£i!Y£ M iuLliealiuii of the true shape of the head. 

Thu system KivrH latitude in Ir^ign to -ii.iMLi. Mu unijraiir of tin duJI .tnd Jlim to be nadu tu 
coincide, sdnoci, having I hi ■ ■. I ■ n-^uited. (lie Length CD can Ik- clcturmim-tl ; uNu, fin fri^th and 
breadth of the fu&e being known, the curve AFD can hr: easily adjusted. 



[All lilies and point* of reference to the right of a verticil through point A to be ctmsidercd as 
having their complements synmuIrk-iMy to Mo i left of & vortical through point tS.f 


CD — ballistic Length = L niches 


AH - nd 


- Calibre of Shell = d indie* 

AH 

AB ~ " 

AH katli'M of Curve L = n u.r.li. 


AK « 2nd 


CK 



d 

- 2nd - 7 j_ 


Aj = pp „ rr I' = n/m e-r.h. 
AD - {Straight Lleli-.i G = n, 1 * c.r.li. 


Ffifiu pjAe iw determine baiiisttv hitRil ■. 

'266. Anglo-; AUK and ACD are right aiagli ■ ami b> similar iriaEigles :■ 

L = 2nd - 7i 

7, L 

d* d“ 

I.' = h0*~ 2- _ ^ (+n — 1) 


Hence L — In 1 - ■ Ballistic length in inches 


31 1 us Jor a 6-inch cabbie— 

The length CE> for 2 c.F.b. = 7.F4 inches. 
pp » CD M 4t.rJj, — ILG2 ,, 

. h hi Cl> „ ec-rJi, =UM ,, 


■Swrfrc I'ivtrii'tuiakirs. 

'Iff. Shell hsivuig heads ul more Ihan 2 cj.1i. uie Identified by the Idlers A, 15, C or D after the 
Mark of (lie shell [frara. 312). 

For example :— 

Mark III denotes a shell o£ 2 r..r_h_ and under 


11IA ,, 

^ aver 2 c.rJj. 

and Up to 4 (End.) 

UIB „ 

* m ^ c.r.h. 

!* 

« * « 

me 11 

„ „ 6 c.r.1]. 

pH 

„ a „ 

lETIi Jd 

Fr „ $ c.r.h. 

pp 

.. iu » 
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i H XI—JjM'TKMi 

Lor shall with rmspmind shape ol Ibcrtcl the procedure adopted (or nnmcndiiturr is :ll= IoIIlws :— 

JjfffW [lesions v\ |t i*j' ■:l iks, if Jl-ss^tk 1 - I !■ ■ r;mr tbfi same’as ail exJ-sting, typf, ajf<? given Ihp same- 
1 1 Hit a* 11 :ftt fvpc. It, however, ft ne w lype ls nr:r designed crr nn^' with anv cxi^lin^; Mark : l-- 
UHli-rii ■ 111 : 111 r -i. 11 : ,- L il rii ( :i view iij giving ii .u ■ ■tpiivaknl Of Service c.rk 

It will be nvn, dicrr^n:. that thr miimnaj. c.r,Ji. gqffl^tlnW differs materially from the lu Lu.it 1 
c.r.h.j and i! k dan^urou* i * tssi- (In. nmtuiln without uj-fortaicsin^ lie true ..litibns. 

Damaging Ihe Target, etc, 

'ifiS Piercing pn jii/l ilc:- an. ini ended 1 1 porhvrati; the side or deck oi ll ship and a 3 Li-r a lltI ui 11 

drift y CO Elliot inside -. 11.1 in:. frag.fits >i:l u,iv- :!Mif forwaids into its vitals. In addition, Urn 

iir^i.i.ina.<.ar_>n will product likisl whkli will damage light bulkheads and hatches. 

In general, assumiitg uniform cknmatii'Ei, & Hie " cupar-ii v " nf slu-ll H increased so the size oi 
thr I r-ugmeni:- Ik conn. ■ smaller ond their velocity higher, while the blast effect geLh greater To 
pn.dM-r, nia^anunj ■ ..:.:i lh» eomcitv - r' I In ■■-11 - 1 c ■ii.hl Tim m- fih ;it 1 - \\w pkn-inm n quircim nLs 
1.1 r 11 h:- :-Ln^n^tJ 1 and kugth oJ the sln‘11 will permet. 


I H XL SECTION '!■ H. E. FILLING 

CHIEF REQUIREMENTS 

259. T!ii■ 1 hi 11 re-piir-niV'^ls for a satisfactory high nsptijslve fill inn mv ::■— 

(/) TLjL tli- i>;ph.-iv-- cun I . filled into the she ll in a Hutheatmtly dense form anil i]j *uch a 

.. 1 that envi till ion ih vs in I t;ik. [ il y.t-i ■ ft in I thftr lie fiSSir.Lf rim s nnt " set back " 

cn acccltTTtiion of I he shell, 

■\ h.hli I;. i:i 'h kiKiri, if rill I 1 II 111 .L; i- i->^ l ini ..v\ firefly, I hi debiEtarion it man violent, aad 

secondly, i: the Idling is* nnt rh n.w i'E:i:ragh tu prevent setting hack cm acceleration. J.tfeuuitlires may 
occur with a sensjt i v\ lillinp such m lyddite. With 1 i-fs sensitive fillings ilia rdr Ljap bit between the 
exploiter tiyL-tftn and the filltnt; m ay dccTeiy-.-- (he inlenP,ii> oi Hie do I on; 1 1 inp wave Ai n.1 cause Eiws of 
power cn the dcLimalicm. 

(if) Th-^.t tlie pKfilodeT system is ^nitabb fnvd will amplify th^ det^natina initcatrd 

by I In fuse saffickditly to detonate Completely the- main Idling. 

FXPIXEDERS. 

Aji espbSfi srystsna 1*. emplnyi-il i>> :niiplirv tlii" JmpTilae given by tin fii/i', Yhl'j mipujse 
may be Detonative, whan provl-dal bv a hm- or gaine Idled with C.~R: t isr Ignitoryv, wh<m a flasEi-giving 
hm- U used. 

KxpEoders fur Detuna:ive ImnuJses. 

2f#y In al ! 1 1 -I■ i ij tcn.c. ;ystems ar. impulse of suAirii-nt intensity mn-i. In- imparled id the maiji 
charge tn uni Lite it*t ijomploto (btonaticsn. A conijiaracLvely jiiftiinsitrvu Idling such ns cast T.N.T. may 
La brought \n complete detonathm by the Iujw alone, bid fitsae HtldKiMjal impulse i- 

uihiiulli,' required. 

Till- ->!' |I- -Jtprnd.-| i -11 ■-■ - ■ ■ ■■ i \.\yg "I pel 1 1 i :il hi:p. explosiv wliidi :iu.:_p Eli'in > lb imj:nl - 
given by the fuze or gatin'. ExphKlers (jf this tvp< arc- used when the main filling is inie whidi is 
iiiiliki ly to " .--. I buck " when thr shell is kn il 

III. i vplriili-r iTiii-ir r-Tn^in .• dnnl-rf 'j.-illi lli>- fzs/r- n- 11 1 - 1 I- I - ir* :-. 1 i i ■ : ■ L3L-.4 En -■■x priWi-r r;i]drllo 

in air, Any air gaps In r.hn' system nf Ell/.i-, «tplodt r .n:d m is in filling fern dqtrimanLal to the omcLency 
of tin shell. T- 1 inairttairt Conlact In-tween lh-‘ fo;-: j ;ni-l Lhe exploder the practice ut rompre^iig tlje 
cxplridler tnloptotL 

Exploders for IguEffirous ImpuJ^es. 

!i!hI. .Basil fuzes arc mainly oe the detonating tviiffj hut *onu? of the {ptf^rouf jfcypp rw ^ajft bjr 
U5-i' in -i!lydclih 1 us ji- m.■ I-■ i lill.d -Tell Willi Lie Ignilufotis type the espbxler *ysL m i-^ ignited and 
bums with an increasing degree nf violence until explosion of main LiILlelct cii^ nr.- The firm- required 
to bring ftbout hi such Hint die buL'it does not tiLke place until llie tatgi'l ha- been pemeftfrtMi 

Wifh ignifETiai - i : zi--in U.h. klli.-d shell tin • -.v; ib - !■ -r is norm ally picric powder. 

METHODS OF F3LIJNG, 

in 1 -v.sjin Idling explij*ie.> n:i pjereui^ it m;I Hi^l l-'^dos-ive -h- II h;.j : 

(i) T.N.T. either 11 I'Lmred," " lilock J or mix-i-d with Beeswax, 

(h\ ShpUite, 

p/p! Lyddiu. 

{iv). K. 1 KN.I 5 W.K, H..JJ.X^T.N.T- 
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TJf.'T.—Poured. 

^62:« Mblh ii T.N.T tirade I 2 F ponn-d inn- rhell thmi-h 1 .1 1 ■ k*e hole:, (base ur nose, ;l, applic- 
| mi thruu ■ ipermit;■ n.-. i)n -■§^1 i 1 1Hi i:;i 1 tlfln rF li- space between hhr top of t.lif tilling and the under 
*.idr rhi- Rase Aditptui i«i luze sta-h t eh hIkd in w lli I ..1 \ composition (KeI o.jriipusitcunl against 
which thf tup ■ ‘t t.h-7 p.ipi r rulx- i-- pressed to form nm dtrcEive fii-ah The shell i:■■ thru lirti-d with ,n: 

i J -spl.fldtr and 

A gauge is used with hiso fuzed'shell to detenu sue the number of gl^d board discs Iraki inserted! 

111 1 ■-1■ i tin i;jil-- m.1 i-i . r" i- : i-iire th;d. when the fu?.i k -j• ■wi' , i| liri mi-■. flier e is sufTscmr i i nmpriSHii-u (l " 
'll Exi.ui-JtT to- lr;;n--mi[ as impnls- mi lisMcruiilv ■ the Exploder mid m the lilting. 

Wsth Uaw fused and I dsr urn I no**- fuzed shell, u, copper gsus check plate and a gas check cover 
plate and screwed ring an.-' then lit ted. 

T.N.T. Block Filling. 

263 This.ill-iii ■ I filling used with tviE.jin b:^ fwrcd slnll. The block- nn 1 made \?y pouring 

n.si»ll * ii T.Ni.T. inti' h.iiul loy p.iper e-unluim 1 > Twt? m mran Idor.ks; an prupanxt lur p^h .-.Fu-il 
^cording to fits drt aiid tley are construe red to .quit the cavity of the shell. Alter filling, the Base 
Adapler is then screv^-d hium-. f VI. mijnsirny disc- an used bring th- --xpinder nsivjty to III 
r^oilBd depth* arwi the shell h then fitted with its Exploder ruid te and dosed m the: siuie manner 
as with ;l " Poured T.N.T. 

T.N.T. Beeswax, 

A ri iir.«i : ■ of T.N.T ami IVcHwas is h-d Into th shd| Ii 1 , .i •-■ i;i| i i'i Iiiu.g pi-.n.^.-s imcJ 
ihi- exploder cavity i-- then cut nut -t>tIn r nrruugemenls arc similar zu those tor T.N T. bErvk and 
poured fiJt&ga. 

SfieTlite and luddite, 

Vfln fhi m-. ill.:lit Ilf Filling is similar Ui that for " Poured ’ T.N. I. 

H.P,X/B.W.X. 

53li6. 111- Jawing is pressed in plan- hoi, farm. is Twvin^ used b ■ -li=i]n- the cavities tor tL- Fuzl- and 
the Tracer and [gutter «<r Ejgniter. 

R.D.XT.NT. 

I386a_ this Fitting is pn-.-sed into th*. .-.Lull m :i mi >mr t-ilrular to T.N.T. ' pounxL" IL ts mjlIeH: 
% ii layer of pure T.N.T. to prevent ini i-nidion between the R.JJ.X. mid the fusing arrangements, 

Ui. XI SET I'lUN 3—SPECIAL FEATURES 

DRIVING BANDS, Fig. 4. 

267, A Driving Roml v- a band ur l ing U mFi metaE atiudicd u> a ptiijifClP a near itt jo^u. 

Its func(io:n5 are : — 

[0 Tin rotate th>' projwtile, 
i.'i I j centre th«. projectile in the bore, 

Iriri Th j.i '..-ni | i ipi^lant csiaping. iha projectile. 

A- tin projectile travels duWTi ihv bore Lin., driving i iI-i t ■ :hi- |;in-.U I'M'it pn --ir nn .isid 
L'n^Tuvi- th- 1 ilriving hand .n ■' ilu proj^ctiit i-. iiitotud 

vjExI I .1 give the maximum steadin'. ;s the band iliuidd lx^ hit l-hJ us neai to Ltu Ij;sc! ill eUi: 
pi-ojecLil- .ife possible. 

In practice tliis ss liiuted by: — 

id I The tendency fur a band placed Luo near the b.Lse to ■ arise eddy WSVtiS which aiti.-ct 
hfLliistica. 

pi. The L^udejjcv lur a ijres-.d-oji bind t<i tear ol: Ui mrlsil behind it uw-ing to ltu force 
■ ■I engr.iving, sufficient ni' l.il must h- h-ft r Vtun ■ u[ Hie band ti giv- flic necessary 
shear strength. 

pjVj The TiMffiSitJ' for I In hand being in fRint of Ihe :-i rcacEL-lijiing. 

p'r'i Die nec-i".^Elv with Fixed Ammunition for the driving l.-.uul to be I nr criangt iurwarrt 
to rdlow the proj..:i:iil. tn be- hmily aecnred to the cartridge casL=. 

l Iriviug biiLdi; usmlly ol tuppur itr copper alloyti, 01 liu^c allays . u]n ■. niolwl i- meal where 
a metsl flight Ly tougher than ceppcr is rnqmn>£L Rands are made of ductile material si- tb$t the 
iriiLh.'ii'.i! nuiy be cutretUy displaced wlii.-r-. Ilu.- kind i - eii,L.:-.i e: d. I'hc material huisf l>e tuJhciehtly 
- ioni; Ui -:;uid, strent- under ttic highest pressure m the gun and must ulTi-i. from n und to round, ;.i 
Uniterm re si da Lux to engravtng :-o I hat iln j bisilistius of Lin- gun .ire not allrrr.nij. \n adriliou the 
design must pnividc for i^c displaced mi-.al, oflierwi!-e thi.-. will ! ■ 1 i: i L>U- i> i projeet ■ r lu 11 irrcgnJarJy 
bum the band and cause Vyliable reaislarux- hi fliglit and Consequent inaccuracy r 
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method of attaching driving bands. 
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i 3 H . X I SHU J ON :f 

"11 1 !■ driving hand i- firmly attached La- IJi-* projectile, being iurred by press into ;l grorve round 
tin* shell;. Thc-n;: an- a number of waved ribs around the groove to prevent the hand ^lij>p>in^ round rtn- 
shell ; ehUol outa aie mad': across these rib-; to allow the air in the channels between lie rib- tu 
escape when the driving hand is filing pressed i>n, 

11^. Driving Bands faU broadly into two categoric—the " li.-Ls-Chcck " and 11 1 -■ l-[iunp M 

(i) T lw. gaft-chfick band includes an imdereul lip or suc-wid istopu ui.-sir the rear ul iM kind, 

■■h 11id i i ” -ul ll larger diameter than the remainder ul tin- hand. \\ lien III- Im.u Iravel- 
forward and is on impressed by the shot seating the lip is forced, hard down nn thu metal 
bee rear ol it and prevents the escape of gas. 

(j'a) Hnmp bands are similar in dupe but have lie g^s-check l;F:ivi , 




DOUBLE DRIVING HAND* 

27' l. Higher velocities arid pressure* in mtxh rn #m-c have n-n-.^phu-d 1« r Ii.jiuI I Ij* -.; are 
umdf in iivu portions and are termed Double Driving lunds. The bards are intended tn uvctCOitv 
ihe mechanical difficulties ot pressing .l very wkh ningL.: f> H i,ni1 rui e .-Ik 11, Don Mi Driving h.Jtcb hr±V.: 
1ic:en immduotjd for sheEl lor ELL, gnns 6-inch, Mark XXIII and S-incli. 

When Separate Ammuiitlon Is kiatM the highest p£trt of ihe driving band ugin^t Um: 
.i;ii. - I .-I i • 11 -;if l li i- gun r in some- instance* for a distance of i-inch, and s>o brings the pmjeclik 

Lu rest. No pari of the driving band comes into contact with the rifling until the gun is tired. 

With Fixed AlftlullUiition. the driving band is a fraction of an indi clear ot the shut seating ul a 
new gun. 

PENETRATIVE CAPS. 

27 1, Steel I'enEtrativci Laps an-: fitted to Armour Piercing and '/nmmoii Pointed shell. 

The tap !a fitted over tbe nose of the projectile and h accused firmly to its head. Rs function is 
to assist Use break-up oE the hard face of the plate anrL insure that the head uf the *heil is nut shattered* 

Shell fined with penetrative caps are referred to as ,f capped " mid the letter C " is Meted to 
i their nomendatorc, e.g., A.P. 1 C-F-C. 

CflpR for A.F.r. flfcf-]] aw Of hard steel &rtd aft blended Id pulverise the hard of th- pj-ltt!. 
l Caps fur C.P.C. shell are uf very soft sled and they support the paint of the shell on impact. 

BALLISTIC CAPS* Plate H 

£7-. Ballistic Caps an.- hollow thitL steel domes, either ogival or conical, fl^ted to \ 

(i) Piercing shell to increase their c.r.li. and so decrease the air resistance. 

(fr'!» Practice proj cct dos Li tied with I hr K 11 device, 
i Imj Practice projectiles fitted with Lite " A.K." device. 

Ballistic cap. are strewed and notched Ip the head-5 of the .-hell or tlicir pmetrative caps, and may 
be irune.nod or perforated lor use with the " K " or 11 A.K." device. 

Thdr Light wcigtit enables a long head to he u:si -;l without adversely affecting the balucL- uf the 
jimjeetiii.! and -.i- rln- dEsadviitUa«e ul leligthvhing Liu: actual head of the projectik- la giv .i largi: 
c.r Ji. is minimiscd- 

Pfujecrifes fUrnl witli >alli^tic va\k must be lumdlcd with special care tu avo\<\ distortion 
Juuseiung nf the relatively weak cap. 

H K ' AND 11 A.K." DEVICES 

273^ The " K ** or Jl A.K* ,J dewhees arc hluxi to certain types of piercing sliell and practice pro- 
jratiks so that the firing ship may ideritify the fall of its own shot by tb colour oi the splashes. The 
outfit for a ship are ail of tlie same colour. 

,L K -1 Device, ma a 

27-L ThEs device ■. on-.fes nf .i ballistic cap which ha*. : 

iJ-e!" A suitable weight nl cnloured dyestuff. Tin- culours supplied axe red, ycllaiv, gre-.n 
Mini White, Whit-- is an rmpty head without u filling. 

\t i) A 11 K " adapter and a container with a C.E* pellet. 

I (tHj A percussion. D.A. fuze No. 241 or No. 24^. 

I lie fuze feme Hunt on impart with tin water. riu> ili vU;>.- is exploded and ilie dyestuti cu lours iJic 
frftlfeST. 

- 275- The M K JJ device is fitted to 

(i| 14-mch„ 16>>iiih and Il^-Ench A.F.C* bIiqII. 

(fT} 8-inch S.A.F.C. shell. 

(«r> li'ineFi C.F*B.C* Heavy shctL 

14-inch, 15-inch and i^-iiich Frawtii.^ iin.ijcetiJcs, 
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CH. XI— SKt'TION a 
^ A.K.” Device. Pink 9 . 

"i£ 7 t 5 . Tlu: ballistic cap tif lllb device is lei two parts, the forward purl l>cing 3 rejiiov&bk cap. 
Cu-lonE'd dyestuff is inserted in blit ballistic ■ ,i]i I'ln i< niMv;d:|.’ i;;;p ha* port* or apcrturr* and is 
covered with a brosg cap. Tbt fixed purr ol Hie ballistic cap has ports which are ft til'd with hr*:-, plug*. 
(Jji the lull if shot in the waler action l* initiated b\ :].■■ wuicr i- ■ L-■ i in,j ? 3 ji- rrM.it ]R>rcs arsJ fomnfl 
L 1 1u iLy'i■-riil: through the rn:o purls. The *-fleet t -irnilur L«,i that tli ' K " d-vh. . 

IT 77 . The " A.K.' devicr is tilted to :— 

(r) l ii- i ncli Hj S-SS-incll S \ P. with LsiiJ I i---i.: • ■ up^. 

\ij‘ W-i 11 cl l li iid 1 ieJi:-vi.- Practice projec t ih -. 

Filling Dyestuff Changing Colour on Board, 

- 7 S K ' and A.K ' sti. ■]] ; i ■■ I P-.i-lj: prujeclih ■■ will normally bi i-kHued 1 u slups in ;l 

condition for firillg, but in Case it is- i utoessaiy tc« lilt dycs-tnlt or i:h;ms,.- cokw cm boordj the fnltow^ rra 

i* tli- procedure :- 

* M " K " 

[a) Stick hack Sting semv secqring adapter or plug repreatnliii^ ndsiptiT. 

ft) Un^'n.-w adapter Or plug rerpresentinE adapter. 

(c| Extract bags of dyestnif, 

Tn^rc 11 k- h:|abil.; hugs ol dv -ojJI, tied trig-: lln r Im--. rr.kin- mih Hul -m flier ill 
space h left m Lh L : cap cavity for the lowin' ptut of Lbfc adapter when inserted. 

; : -i KejjLici iKtipu r n--iiig Mark VJ lirtui" u make ;iii airti^hl joinr I■ Ivl-i' i-rb iutaphT 

and adapter seating on tin: end of Him fsalli:-.rtc -aj 

(VI Tighten fish44 senov and env^r hole with Mark Vj Luting, 

(zt; " A.K. " devu'j. 

(4) 1 ..'11-/1 vw Ilii: m>nr |Mrl ion oj the LllLHslec cap, 

(A) Kxtracb Mi-- bag* of dyestuff. 
e 1 ftm-rt new bags as required. 

id) Replace thi: from puili-i of the ballistic l.l|-, using Murk VI Jilting u? rho thread^.. 

The following - notes are hr tlie guidance of officers in charge of the work of inserting or r hanging 
the dye. 

(ff) Enquiries indicate: 11 1,1.1 chi- Jy ■ ■:. iced in this Country ar:: non-toxic. L 1. y on, 

1 1 ownvi 1 in the form of v± very line dust and the inhaling of \i\iv dipt f. ■[ long 
period* is injurious. 

ip} ThL hags f.n: treated to render them impend rm* f 1 .■ the dye,, in verthefess, some. 
*cape must be uxpocied. "I 1 1. [uidunn kv. led for tb . 1 wnrk should, therefon.:, lie 
^uch iTtftt tli 1 drauglit moves from the operator to the hhidl and not vkjw vo -fS, 

(c) Any rating who wishes to wear a iaev tnusk ^lioulii apply for one to the ^iick Bay. 

The wearing ol such a rriilvk is nob generallv m >r>.-.--;r.rv, 
nv) L’hc dye will M.iiri lie skin and tlti.- rtiii]] caiuiDt he rrinovcd in a singh Vr-.ishin,; 
hnr. wEEf to. ne uuL gradually in the crmr-.i i:T two ■ >i tl'iree duy> 

Note- HEiiall rpniirjiy of a |j; lent Htain remover id issiied by armament dejn^t-d 
wbtai iasuirg Ei new colour. Instructions are raj bhe tttl h it CUH be Used for rmiuviiift 
.-tains on tk skin on humiliation, of the wurk. 

\f.) WodLan duthin^ wili be permanently dtaim -I. trsl III- status iHi Colton clothing 
can be waihud out. 

(/j Tl'ie men diotdd wear nveulk Csl-i' at lln wrri-l. r ; 

f, 1 .;;■ Any r^tiligf^ttfti'l'Utg lirom nr ]irci[iv hi Liu aSentin-n i>t' Itm ddn should not Ik . 1 • -ili- 
ployed inserting or changing rh.i- dye Any Mtlng who tt^^-bps skin imbatinn 
white f.i ^ emjUijyed should Ik- jinmediiitely withdrawn frnm the work. 

BASE ADAPTERS 

LOT. The rear end of lht i vnvity * if ha-n.- fuat:d hhtul i-. . J.^eil ^Ifh a -io.il; kunwi \ - base idaptrr. 
The- adapter in screwed inLo tin shrill and the base fuse is strewed into the adapter. The hast adaptor 
j-. m: rewed !"!■■ Ills ••• II 1- 1 «-I-■: l-iv/i - In pr v^iU ik l>::ing nn-.- r I Ih-. r-ital ion I lie -die!! 
The threads are coated wHth R \>. cement (except ill block filled shell) to render Llicm gagti^liL and 
watertight . in 111:1,1 ihi ll j coppei- wit^hcj : ■ I1L1. d antler tb il \:r.\> 1. ■ ■■ I 1 jiTi•: i.f 1 h-• >an! M 

purpose. In block lilhxl shell the base adapter tbremls are \\iMi luting m kilLitutr unscrewing 

the iKlool": i t is 1....ikj mnoy.' Ll* filling 1 Pouml hlled nh.r.lL cun irnly lie ■■i.uptivd 

Tiy bnillug uuT|. 

'[’lie original blip-el \'w k,-e adapter was to n-- i 1 ... of dull -ilhE tariliiate rli- 

uiserbEoil ■ if Ih- container :tnd e i. ■ lillinj hi Cm lain - ■'inlit'i n - il w.i- found that on plato pcrf^uvirnni 
l>y PicrcLCLjo; shell thete Vi -1 - il^turtion oi tin nhilt b;- , |> ne . 1 .11 ■■, 1. In*- hjkI ex pi oil it system. For 
, example, when a 3 J ierclng -lull p.mfrnut"r- ;iiin■ Mir j>lale nhliqucly the shell tends tn st-raighU'il cn;I. 
and in domg so its rear port swing* round, n-trikes the lip of the hole m 1 ■ plate and the shell base, 
La>e udiipHlT and fu*. may b. j broken nil. • 11 m I- severe eundiLlims ihc fuze may he rfnnvL^ed. 
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CH. XI—SECTION 4 . 

To provide: for these piissibilitics L Li-t old soIliJ pEui: L ypr til I:m-i' adapter has brrti superseded by 
tbj- ReJicvi'd Ha-: Adapter in P r iTi:iu.ir Sin il S-m h I-- 1^ in: h 

280 . In lIn liadfnld Relieved IAdapter i Hiue Hi tI k threads nl tin adapter art: iume 
ilistsincr iii ndv:ri'i r ■ .r tin 1 idtiii il . li- ll Fin-'. J\i- ri*r ring b fiu.vd behind lb adaptor -n suppnrt 
I he frilh- against tbr: pressure of ■engraving the driving baud. When a shell with this type af adit] del 
pcrfcirati a .i pLil" tin- wrdU m nvi of e' ■ 11 1 :,]>!■: r [Im n . mfsy !«■ I'm d in ■ Il':iwr tn the rear nr even 
wi i 11 died, off without affecting Ihe actEun oi the luze. 

There jn another type of twHftwri ha.^, similar in principle to the HadfieJd design, whose watts 
£lTl- Supported against the m^^vlhg ] ri■ by a pLatL« ■ across thi- ba?r Instead of by the lUler raj'll. 

Either riongn nmv \> rniM"Etstnrf , i 1 in K-inrh -.A.F.f shell 


t H XI Sid TION : T'lKKriNr. &HELI 

GENERAL REMARKS. 

2 #I }’i erring did] iirr dcsipm d tn pikm: 1 Muck iiriTumr nt battle ranges add itfh i p;i f--c liiIHhJ 

find n riTfaiii ihi.iy. In h-iin-.f i.-lli i I i\ i lv - Ira :■ i ns s:i-v 1 .-.iy- .uni forwards into il:e vitals, of 
til" target. Hie shell have thick heads :md walls and .ho produce large fragments and a giKul Forward 
effect, Thvir capacity i-: small 

Flerring shell am base IlleccL "t hey are filEt-d with a detonalive nrplodtT system ; afj igtltfefem& 
i. xpJ./l- r syst.-m may hu til t ■ I in -.am. hbelL if i-arLy types, 

A copper gas check piste fits ov'ef the fti/e and b held let position by a steel cover plate, or a 
No. S or Ni f. 0 tracer Huuml 1 1 v n - r- wvrJ i il;. I..iter l{;Liks of largi- base fuzed shell are itted with 
a guttfe ring t& ensure that rLLr cover plan- m- tracer does not turn when tightening tip the screws! ring. 

Win t: :iq t^paJ Delay luize i- used its “ salting " device is contained m the base cover plate 
■i L r fli.* "hell or in the No-. N Iruce! (if litn- l . The Urn - nt si-tting dr-vice and tberr method i> i?[)i rutim: 
ore Hul QUi in para, ;*H2 

Ammur-Piercing Capped |A„P,.C,! Shell,. Naff. ?>. 

2.H2. A_I J .( . shell arc- o: Jorgrd -i-'l hirrioriL-d itrea'edj to withstand the shock ot impact and the 
vi-iriuus stresses imposed when perforating armour, especially at oblique angles. Shell an’- dfsigned 
to perforate thii !-. armour and, nil- - .i c rr.iin delay, to hur.-- effectively; cvi'jy i onsLkT-llicti i- 
suhordinati: In this rnrE M.-rFi n Ktu :r;iti,i.r Cop onif ji. |l.i,31blir Cap on. Jittccl. Tht PL-nctnitivo Cap 
is swcateil Lu the head of lire shell and i- additionally secured by :L 1 -. -hirt, being jo-'HMd into ‘■’n:■! i In - 
mmivi i nn the i^sval portir n, 1 ;ipadl\ i-. -inid] -i I.n prnvid-k -I ron^th for fiem.^latino. 

Tin 1 cavity for tlsc main iillinp Li lined witlL an Blumimnm contniiKT. A ca-- ii>- left ll [tn- rear 
end nf thr tilling inl/i whiei I>n-n or mori' ndinstmg tlisca and the KsplndiT are lit ted ; t.hv Exp hid cr 
eh under --iLghl compn -HHion when Lliv Fuse ss rvw r ed in. 

2a^. \.PW. sbelL asv vipplied fur M-b' h I.S-inch irnl 1(5 in. h 

Ttn v nrn filled with Sicllit- exi-cpr, ltn- earlim marks nl Llbtnrh which an- Eilli’Ll T.N.T. blocks. 
Till' va]iadl> 3> iiln.ni| 2h ]_>■! r. nr 

The Exploil- r lilling F(r ;i Slhdliu -«:oin fUMng t- Picric ockl ; Irn I'.N.T, main idling it as T.N.T. 
or f.E. 

base percussion fuzes Nos. IrkS, IS&A ot 159, are used. The fus* h scrcwvd into the Base 
Adapter and pressed close Against the ILsplotltr pellet to ensure ittal ihe impulse ii tMUSmittCd tO 
tin: main nlliii^. 

Semi-Armour-PierctiLf[ Capped !S,A r P,C.; Shell, PSaU S, 

2B^. S.A.PX. -li-. II ssri tor nse .L^otnst I: l; 1 1 L Ia an in iured ntiLpe. They un 1 liinilar in rj L j digci 1 ■. i 
A.1M'. shefl,. but their annoir pierciiig ppfjwiii> - an* relatiiwly intefifH bocaose of their greater ctiparity. 

S. AJ'.l!, ybui] are JsnppliQd ti.r H-im I, ^uiih, 

The filling U either ^helUte with a Picric acid uxplix]:.T ur T.N.T.. bAV'.X. ^vitti a T.N.T. or C.E, 
exploder. In. eariitr mark! th^ filing is T.N.T. 11 blocks '' with a T.N.T, exploder. Hie ^apijdtyris 
about 5 por cent. 

Large base percussion lu^ea. Nets, 34^ or 34t> 5 Xt^ u^d- IF ussid with Tracer, a No. 8 Tran-r is fitted. 

Semi-Ajmmur-Piefdu^ (S.A.P. ■ Shell. Plait B- 

385. S.A.P. sheJJ am either uncapped (nioaolilof i «ir liLti-d witli a ballistic ul|i. 

&hdl are supplied with Sepumte* or Fixed ammunition for 13-pdr. 12-cwt.; 4-judi j 
■l..>-inch ; 4.7-inth ; 5.25-inch guns. 

The idling is T.N.T. " ]jouri..il " -with a C.E. exploder : older types of filled l.ydditt- -.In II ;uv 
Htill in the Seri LCL. The capa.eity is alxmt 1 per cent, 

T. N.T. filled shell are fitted with medium base Fuzes Nos; 5i.X5 or SOI, l.yddite filled U aje* 
lifted with fuzes Nos. S3T Special or flUfl, If used with L'rae^r, a No. d Tracer ts filled. 
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CM. XT SECTION 6. 


l:h. xr, SECTION 6- OTHER PROJECTILES 

Shir SheU. PlaAs 12_ 

Thi fum of u Slur SI id I is tci Uitnninatc a particular <i rea or a dellftite target. 

J hi 1 Jnrgi-ML =.tei.:L shall i* of th<- Ras:"- Ejtfliun type and con Inins a parochuto with an illuminating 
slar attached. The shell walls am made to have flie immmimt atren^Lh consistent wdtk their ability to 
withstand the pressure set up nn discharge . liais is \o allow the maximum aceofninodaliori for’the 
|j. i mi: and -l-ur Fur Star Shell charges scl ipara 17 LI. 

ST:ir shell of Lie 1 bUM 1 iJet-titMi type .it-:- supphril for nil -.ins l--p'Jr 12-cwt. bi 5.2.5-inch, 

Fui::- No. IftS is used with shell 1 inch and btluw Fuzes X<s. 206, 207 and 2l5 ::*- h-.im[ with 
diflil -1 "I-inch and above V ilh certain exceptions, Tnrure p-iliny i . r<» use No 235 only. Jicavi.v* i 

AttiWL 

^ FIifuin'li-■ninu f llrc I'uzl- tpniti.-, dn- powd. i Im|i- 4 it TIk- resulting explosion ign i. ihr 
priming composition of thi- star, fmolLlio the shearing plus and --Jeers tin binning -ur Lind parachute 
in-in tin- has*- of Hie -hd . The parachutr- npens ■■ur, rights ilr-df, and alLuws tin 1 burning aur lu 
EaEt gently. rs-pK;n end downward*, 

294. The u^ of Star Shell is limits I eo ccnaili minimum ranges ; below three range? the strain 
imposed on the parachute by thf? high remaining velocity may cause fracture of its Sllrosds. 

There are I wo types nl panic! Un- ori^ina : vpo and a much strung 't type rie-nLly mtm- 
dnm^d. Shell. with the original type am marked with a red star on a white disc. SheU containing 
the «trunner type ;»r- marked with a m-Hi -Mlt nn ;l white dii^c. 

Lhi’ following in. hie allows, fur each calibre and For ■■noli of th. type* of parachute, th.: mFmnium 
fiiiiij.e fur correct funetiamg with, ihi jin- nl slirshdl rliiup- [t Iukuh are -.i t t■. burn it -liortcr 
ranges, parachute failures an likely L=i occur. 

The Iseighb at which the shell ah mil. I hr: :-.i to Tun-' an; dlmwn in the last n-ilumn. J'l.-.:- heights 
art selected ta give- the be?.-. iUnmtnitjcn of the target consistent with tin: mini mum dialing of director 
crew:?, and are- intended tc- cause the star to gsase to burn when it lias fallen to about fiftj f^i from 
Hie water. They differ in detail from the standard " 2,000 feet height of hurst 11 for whtcll most -hip-, 
have calculated the ranges to ^t OIL the range dials of the -stars fie II guns and sums revision of rrn- 
FH ratios ru Mft " will be necessary. 



MI KIM DM 

DisrAKt^s 



PI-P TVP3 : . 

W15W TTrTF. 

BHGttT AT 

EfJPIPiCEJfT 

PARACHUTE 

tARAdilri L 

WKirif HURST 


(TCKO ftTAk) 

[GREEK 5TAJI) 

rnJIOLLU W.CVR 


V':u:ds 

Yards 

Feet 

fi-P^S^n., Mark I 

6,20(1 

2.600 


Q.F. r 4.7-in.. Mark XI 

4.200 

MOO 

2.200 

li t... 4.7-in., Maries P ind II i 

p.F . 4.7- in.. Murks fX an-J XI1 .f 

1,300 

L000 

2,200 

QJ.. 4.7-in., Mark VIN 

1 ^00 

1,00(1 

2.21X1 

0.F.. 4^in, a Marks 1. Ill ind IV . 

3^00 

t h 000 

1.700 

QT, 4-m. ? Murk XIX 

l a OOO 

I r 000 

1,700 

Q.F., 4-iiirj Mark XVI . 

1,700 

IjOOO 

L.700 

Q.F., 4-in., Marks IV, V :l vi XJT 

l a 000 

— 

1.700 

3-In., SfiO-cwL. 

1,000 


1,200 

Q.T.. 12-pdr.. 

1,000 

— 

1,200 


2tln. The JLjjpnixlmah rimes <jF hnj'liilig arr- : — 

3-inch SLI-cwt. . . 


.. Abou t 20 sDoondsn 

44nch 


About 25 Demids. 

4.5-cnch 


. About 2n sccumds. 

4.7-iuch .. . 


About sirLori'.lH. 

5^3-inch . 

. -. 

Abnnt :u\ secfjiids. 


Care rnusr be taken In- prevent distortion to nEie shell base end the shell must not he ulhived in 
fall on its base. The access of water to the ba&e should id to be avoided. 





















ff 
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CH. XT—SECTION 3. 

Star Slid], 2-pdr. 

^i^i 11 Lis is a nose ej<vHmi Shi i Shull It has mi H.E. Shell body liLLed with a 'Shir lis lorn I of 
lii^b explosive:. A dummy Itii.v is returned by wrDkcmrri s?-«njs A Mn 1 m Nn, Igniter h rilled 
anrl a burster pellet Is FuparmipoHeck 

Adifm. 

297. The l^inh.T SjCttEai^S the burster pdiut. Tltu resulting oxpto^ett ignites and £■jucta the Lalar 

thrush the nose'erf tin slull. I I!■■ i•. i-= mi pufaetmli' With No. L Igniter LLll l star i.-, ;r 

3.I.W0 Varda. \\'\ r 1 1 n ;l Ignitm tin range is 5, | lH>i yards, ['ti. ■ tiitm id hum in- ni i hi- --1 -1 r i- 
about L .-.isxir'tds.. 

Smoke Shelf, B.E. , with a Time Fuze. Mhfc I Li. 

298. The function of ilwst si-bell i!s to creatt eui offensive or defensive sninln' «rntn. TIk -I(■■11 
bi (tf the base ej-ectiwi type. The.base, is da^rt hy a hats*? plug which is HUn-r scrvwrd ir 'at sacuiud 
hj r-litaring pin-, Hies*. 1 -N.il Mfe now uli&tt*ci?nE. 

Hu: sM an; in supply fnr y.l- gmi* I in- 1 . hs-rnch 4,7-Uldi iiii-l 5.25-iudi. 

T'mir i im j - \’m. I 9B is used. 

Atikm. 

299. ] In: Ellll i lli j 1 1 11 _" id lb 1 -- Iu• ignites the ejection charge. The resulting uxplLSsi™ i^iiir, \U- 

«■ iiLl.jin-i bl.mv* iiIT Mm bate plug and 1 |cet 6 Hi-, cnnl 1 . ■• from Hr -th-i.-ll Tli- ami iLun-rs fail |m 
H ie ground itnd itl jLt Bmoki lor ;ibfinr I v.■. 1 minutes 

A pm length sJimild he lise 4 which wjli sjflHprc that all shell buret anti eject tlirir con- 

Lainer* in the air. I In .. I suitable bd^lit of ejection in 2 a above the I me r>E Right, rmhiim-o 

cjocLr-d from a sttn-LL at this height follow the trajectory of the. sbdl body in their IhghL With a 
trajectory tK: l t given a Liwnrj. u r 4i of decent the cuntainer; tend tu bounce. It ,1 B. IL Sm>ka shell 
bursts and ejects on graze tbrre i- a possibility of the containers being buried md iio( esnittii^ smoke. 

Smoke Shell with a D.A. Fusee 

299ti. Slrn-'j tu indn atc tin pr^ition nf hni-i in bmiibardiTicnl m« being designed. They ill 
give a JarL’i.: and el- m iy vEsiUt- bursl of low persistence and will b^' finul with .l Till I rhafg^ l^ojL'in.-. 
:-.!>l 111 lir:t-:v will be the -.inf as Ihe 11.K Shell with which they i»u j tu he firi-d. 

Shrapnel ShdL Plate 12. 

Wft This 5 hcll has a fojjjy^d steel budy, lead antinumy hulletfi ftfnbfdrlnri in r^jn, ;< omllal tulte 
imd 4 pjwder bUr^ttx. 

Time fna&=; Mns. 93, 80, {l * l . 4ril or 402 arc used. 

Ttit- ledl v.'albi lire ni.nl- to the inutimcim 'Un n^.dL cuiisisteuC with iheir ability- tn wi^bd:iiLd 1 1..■ 
]ire-.-ni - set up on vlisdiiitge. uo a^ to allow tlie maxbmum :u-i ■••:vnn>d.M i> -11 fm tTh- kiill-u . ■. li^-jj ire 
kept hi place by resin ; the rusin j\3^.i psxiviifes mair<i s?iriOke for obHervutlun. purposes. A pi-wrim 
hurster in a tin mp Ht^ ini" it ra^h?ri in the base at Lbi Hhcll and i>, nnnnerml by :i eerkoil tllLv In 
the, fuze socket. The tup is iatended to conhno the powder wlik-h might explude on shock of Jiscliarye 
ii it w-ert Joatfl .LJid nlsii he liable Id u;el nipp-d between lie di^r and tlie sJionliii r 

Abovt tie cup .l steal >1 i -.1 non :io ... -h--uliji-i ^.nm-if it; tin- interim- nf tbe dull In 

pvnU'ct ttn nip ii-irtb dmmge when ”.i' bnlltts - L back on the shm'k of Hisrhaig-e. t he 1-11 mlI Lube 
screws into the disc and one <’n.rl dtn int^j the mouth of the cup. 

Aeliitfl, 

301. The cxpli -iiiii nF the linmis^ charge blows off the bead >4 th - slmll - which h only "iylnU 
art:n h. -1 to Hie I- uly) and ejects the bnllcis. Tbi: \>-V< \iv i>f rhe-n i eliji-fly ih:e to ill - rTRaining 
vdudty of the shall, The ejfpEo&ien 3WtepS Llii- bullaLS, the head of the shrli and tlif In/«.- i h-ar pj 
Mu body, and tbe buUeis i 1 re spread otet forwards in fh«- form of a eotu 

TurgcL ^mukt Shell, 

302. This shell is madp ef stwl and has LI ftltlb g Of phnspliuriis. It is fitted with a container having 
mi exploder, si Lime flc-:c and gaine ora So 211 :n?.v On burstirtsr, ;i white smoke cloud is formed 
in ibe sky and provides I.ir^oi tr^r anti oirctiif? luuctiue or aic-i-st■- in liuding the direction and veliK-ity 
ef Hi. wind. Tin -belt are hHud through n ia[>:n'd hole in tbi- .-.hi II wall wbicb i- ■ Icfti-d b- driving 
ia a tapered stetl pl^g. Tbi ffxpLndor cmMsH of a T.N.T. pellet in a &e-=-1 ■.iml imer btted" imdai a 
nose fun.i ■ and gaine, 

Tur^el Smoke Shell an; in supply :■ « r £) F, gim- ^-ind] 2U-cwl 4-inch. J.S-inch, 4.7'-;nnfi and 
a.lin-indn. 

The fuzte No:i. 193, 20112117 anil 401 are usri with y Nn. 8 r 9 or lOguint, exwfjt ll-mch 

guns u-.s:icr tlia Lbs. --1 1 i ll whidi fit a fiiEe Na. Iwith a Mu, 2 y.rirn-. T't:- \ 1 . 2S I -'i 1 ■ is ulsu 
Used. 

Chcmica] Shell, 


15.1., and ^>.1’\ C’lK'-marili Slc-11 nn' d^scril-wd in tlu r Addendum hi llii-r Mnn:lli. mL. 
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PMcrice Projectiles. 


CH. XI—SECTION G. 


■ H ,| l Printline Projectile * arc made of iron or stiv ] and may be solid or hollow . SfivLoo piDjcicEile 4 
which, have been condemned nay he converted and used as FVaciiet ^ [hey are emptied and brought 
up to weight by fill mg w'wU iiorl muLter of the : same density as the original tilling .and plugged . So me 
Practice projectiles am mppSpd at 11 loading tocher * " ! and should not be Used for any other purpose . 

High Angle Practice 1 Prr^cctile? are jnipptlr-H. tar Swh and k Iw. Tlwy may b- .-.-nv* i-ted 
HJE- die^ but dl# manufactured as a Separate store without a base plate and employing-a modified 
||-■ 1:411 of 1 ■■ itv ii">"■ ■ jm-fLTiiJi.i-. Thi filling consists of powdor and snmke prlletH Th- umi 0 tins 
cavity may he tilled with a wooden block. Fro j fettle* use the same lime fuftss :ls the cornel loudm.^ 
H.K, Si rvlet! -.!nil \ 1111111 1 >-■ of the hole threads-arc euL awiv -<■ lJijI. when tin -ilnAi Idling in, 
Earthed the fuze may blow nut eaindy, thus enabling the main shell body to continue forward Ui hOiViTi 
The pnh of *mokc indicate.* the ix^ition uf burst. 


Target Ship Practice Prtnjcclie. 

a A\'n T if# I SI 111■ PricLic- iTiijcctiles lit-, designed t« ■ break up ii 11111.-diaicly on impact :md 1 «j 

ivlu.^i ill- minimum urn mini d dam il;*- They no- 1H r.t., and uiv ImE[uw |-'or con vrllini'v f r . rnami- 

Fn- inn: the riot-s- may k IoaoI with a cLnhcul slinpi'd plug. The walls arc 1 weakened eon.-istint heilh 
Llirir ability to withstand th:> pressure set up on discharge and to assist breaking up on impaci. 

Shvijeetil in- i.i todx* In d if ml y .ili-mpL li;e* been made 1* eject lIll-tii from ll "ujs or ii they 

appoint to have been damaged hy rough usage. The projectiles may he supplied for H-f-,. H-inch 
fur firing practice at raider Stii| t-.. 


Proof Projectiles or Shot. 

t Ton I ITrp-. Ml-.-- mi S||.n -mi- min I- of ■ -«:l mid him- Liu: same lyeighl as the c ifre-binding 
M'l ^io' shell. They an- usually solid but they may \y. hollowed i>ut and their length sn-erbaaed l-n 
ndncvu steadiness, Tlify an 1 flat nosed arid cylindrical so as not to penctraLc ton Far into the buck 
Pli.h>T Proji-ctibs or SI 1-:it ;m.' u--‘-l at gun tri-:d& and at the butts Lor testing gun?, and for the deter¬ 
mination of charge wighi-.. 

Paper Shob 

Tlic.'.i- : 1 !■- 11 sinl k 1 • ■■=>1 the mount ing^ <d pm ns. which can nut, uwinj; c ■ ■ lln-ir p id lion, fire 
service* pri-n-ctin s. I’hc ^ibu-LL and riiargi an- d signed 1 " cuiiai Tin -aiJH- airii nut . n' recoil .is r. srrvir- 
projectile.I to break up m eject us: 

Drill Shell. 

3l?7. L>rtU Sin IL arc stipend lor loading practiei and a-. .1 rule n pri^ruL H,E, di- ll, They arc 
sometiTllcs fitted with It. tiose hliah having a 2-inch fuze hole and arc issued plugged , 

IU.. b-Etsi- Fl Drill SIk- 11 iure made ol wood with a brasrf nose, base fUtings: and si strpn^theihn^ 
bnk through tin* ccntrr, ami arc mucli fight-rr lhan thn b^•'^vi.^•. , hSieii- 

B.L G-inch Drill Shell urr nia<lt :.<f wood and ElLLl-lI with lead' thi-v have a br-a-s ik*sc\ hsisC 
fittings and a simng(heiiing kilt tlu'uiiglL the centre. They art approsimsilcly rh^ s^fne weight as the 
SitvElh: ihell. The Q.F. 4.7-inch SopsirsLte AmmuiiitLijn Drill shell ure iLi -signecl oa similar liiie-s. 

A typo i*f Drill Slu'll li 1 - 1 u-«-r* Introduced for sunu j new eLfcutpmetLts which h nnidu id cast iron ; 
il i'i of tFn 1 same weight as its correspotirting Sj rvjr 1 dndl and ha-: the contour «s-f an II.H shell willi :i 
Time fuze. Tin- nfK^ ^ shaptid to clear the opetation of the teeth of a fua^&ettiLig machine ; ib^ slidl 
supplied for loading and nv: -setting drill. 

Die 3.7 -EeicTl HowiLzer driEL shell Lh a steel canvas covered drill sheD 

Drill slicll lOr pusher liusl-r are supplied for B.I.. guns 6-inch and 8-i[Lcli Tin y : i- narEr: i>L 
iron or an- Practice p?rnjivlill- ^peeinlr^' iiipplicd fi>r the ] 1 nij>:iSi; . [hey are approximately Lhc wei^liL 
of tlte ServEce 3hc[E L Drill akdl for pusher hoists arc also supplied for fj.K guiis 4- ilich tuld 4.7-ineh. 

^■HiS. Drill 1 111 r]^r^ ].-.r (} |■ T'ki-d ammimitiun ar^ suppliid for loLtdir:c drill 'H'w-V an- &pproxi- 
mal-i'ly Lhc same weigliL u.]id :=;:v- lln sama ijutniiir- 1 i■ ri^e-nr:!• >11 -. :i.- the Service shell. Tin - ;i.T" jjjadr* 
of v-nod. have bruss 1 mU. and may also have bra» bands; a strengthening bolt passes through the 
fdXltre. TIll- tkisc* end -!5-inch and abrsv* has :l li-inch fuze bob- hi Sake a lime iuAe for practice 
sc-Lling. 

Drill euiiridgL^ fur 0.1*. l ammunition far -pn^iat usi in pusher hoists tortsi^-l <«i an imply 
Q.F, cartrW^u qse uich » Jtwl M, A htfiinUlrllillfi bOit passes UlIWICl) the centre of ihe <a», OB* 
end screws Etltu the base of the projectile nrM.J the other into the ba:-c uf the £uM\ 

rnunnsy Shell, 

di:M Dummy HhulJ ire applied For IT1. guns IS-incli and IH-ineli fur loading pracuci, T2ii-y 
ire jnadlp of wood, hav* a k*3.d or ca.St iron core and arc covered wctli law hidft. They weigh 3441 iba. 






















CH. \l SECTION 7. 


COLOURING. 


The Bodies. 

314 The Bcxlies of projectiles are painted before they art tilled, as follows : — 


DuU or H.E . Yellow 

Gran 

Grey 

Dull Yellow, top half 
Black, bottom half, 
Black 


1 


r* 


Shell tilled i>r suitable for ftllinu with high explosive 
{which docs not include gunpowder). 

Smoke Shell B.k. 

Chemical Shell. 

Smoke Shell, 


All other projectiles, including those filled or suitable 
for filling with gunpowder. 

Mote ,—Two shades of yellow arc employed in shell painting 

Dull Yellow ... . , Denotes shell filled H_E. 

Bright or " Practice YtlUrw ... Denotes that th^ shell is for practice purposes. 


Points and Caps. 

315. These are painted the same colour as th« l*idy except : 
Shrapnel shell ... ... ... M 

Shell filled Shellitc. Green. 

Shoulders of target Smoke Shell . Dull \H.E.) Yellow, 


Bands round the Body of the Projectile. 

316. Note.. Lyddite filled •‘hell have only the ml Idling band. 

Red round head or shoulder 
Red above the Driving Band 
While above Red filling band 

While \-inch wide tin the lady 
While I-inch wide ... 

Green or Green and Black on the 
body or shoulder . 

Two Green with Practic* Yellow 
between. 

Practice Yellow 
Two practice YfUou 
Blue ... ... 

Blue with T,X,T. stencilled befow 
hand 

Black zig-zag 
Black 

WhiU zig-zag broker in three places 
with .IP xtenciUtd in the gaps. 

" ROPE ” below the AR dW'Att 
the type of filling 

Shell Bases. 

317. These riii painted the same colour as the body Fixed ammunition shell, filled lycl*!it his••• 

the portion of the shell below the driving band and the base specially cleaned and finally painted green 

The colour of the GnstKtrh Coier Plate or Disc Tracer of base fuzed shell and the Screu d Ring, 
which surrounds the cover plate, denote the furo fitted 


SCREWED RING 

GA5CHECK COVER PLATE OR 

DISC TRACER 

DENOTES 

Red .. + . 

Red . .. 

Fuzes without delay action 

White ,. f ... 4 „ 

Red . 

Fuze Nos. 158A. 156 

White ... ,m 

Red with green bar . . . 

„ „ 158 

Yellow 

Red . 

„ 345 A, 346 

Yellow . 

Kel with green bar ... 

345 

Blue 

Red . 

• i ,, 479.48!) 

Blue . 

Rod with green bar ... . 

H 476 

Red 

Red with green bar ... 

ii i, 500, 501 

Red . 

Red with Yellow bar . 

„ 502 

Red . 

RoJ with White bar 

<i ►, 551 


Shell filled with explosive. 

Shell fitted with live tracer, 

S.A.P. or S.A.P.C. shell Note. —Early S. \ P. shell 
have no White band, 

Centre of gravity for 15-inch sht II, 

Position for grab on 16-inch shell. 

Shell filled 1 ,N.T. or Head idled T.N.T. If a fraction 
such as yd7 is shown above the green land, it 
denotes TNT 'Beeswax ; some shell may :fiso 
have BWX stencilled in line with the fraction 
H.E. special bombardment Practice, T.N.T. filing. 

I 

Practice Projectiles and Target Smoke Shell. 

Target ship practice. 

Shell filled R.D.X B.W.X, 

Shell filled R.l) X,T.N.T. 

Radar. 

H.K. Drill shell, 

A.R. shell. 
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STH. XT—SECTION 7. 

STENCILLING. Plate 14 

■ 5IS, The folli.w.infj: general stencilling will l i f>innl when applicable on the cap, shoulder, body 
i>i- !■■:'.>■ /Mining LaL'-liUtu^ certain rr-lasruti''■«"■ nri; u-]]r>wcd) — 

U) Calibre, Vrilh How, il applicable (nut nn ft pdr ;i-ir] F;-!. , lr_i u,-’i. 

(it) K or AK and colour of dye. 

( Jifi H m L Of Weight er .tr, ■ 35 lb, { not mi ft-prlr tLcuI bdowj. 

|n I The nark of the shell, £>., lype rjf ^liell. mark mimt-ral, c r.h. (pura, 2fv7).. and T i>r 
X.T. ! r tor it is fitted, Will] Fixed Ammunition thLn R procured by the Eer l ere. l r .A. 
i not on 6-pdf and below). 

I- 7. I> or* jtsoept Q.F. ii-pdr. and below! which are fazed, serial numbrr n-f fuse, 
Mart, date of filling, filled hi Humber and maker's iniisaU. Project itr$ ti-inch and 
atxiVL have these markings stencilled nn the as well a- un the body. 

(i 1 ? £« on aJiell luted watli a grille with the Number friid Mark uf gainc. date i -f tilling tilling 
loi riutlbif and manufaeturrr'-i initials 
lyiuj ?• 1 1 . 11 -i^iarci of filling station. 

(l'ifi) Dale ;>f filling, month and >'■?;> i', 

furl L.G. ur symbol an applicable on powder tilled shell jndirortn^ mittllv -if jiowder, 
i:'i EX PL, BAG or PJil. nn -hill titled with cxplntkrs wish nature jmil vi ■ t.oi timnhrr 
of exploder if of P,P, -it P,A. fpime powder or pin k mM) 

\xi: On plugged shell fi:■ i practice, the idling is indicated . 

SALT. ,„ Salt. 

P.S . .. Powder .substitute. 

... HE. substitute. 

(*h) N for Naval Service. 

I utI /"■ ■+* 1 ■:i Other fraction on Sbi II filled Shcllite, T.N.T. Here wax denotes the composition, 
of the lillin^. 

(^vj SMK BOX or " S " oil GREEN DISC nn H.l '. Shell ft-Etlcli acid below denoh - -.1 ■ = II 
fitted with smoke compgdtioii in Ixix. 

(I®) Lr on opposite sides of the be*d denotes fitted with Universal Cavity, 

(m) K denote Radat 

(tvoi I- or in the hrttikb of the hand denotes I he use uf Long ur Short band Radar. 

3tfL Hi# following special stencifEmgs may he found . 

- lt,l It* l-l^. on 3-incti Eft Ih. projectiles, 

M in ! lire*- pEeci.!h-, i.i 11 ull 14-irii'h projectiles and above, in dien bs position of 

_H ~S centre nf gravity ; 15-inch projectile have i hi liofizuJilal line* extended 
Sm* round Ike body to in placing the grub ; Itj-inrh projectiles luive a 

grab mark Endicatcd in addition to the 'wntFK -.4' gravity marking ; th% 
grab marking consists of ll I -ineh white band broken m three places 
e^oHlly spaced with the ward GRAB stencilM in white in Lfrese spaces. 
[m] A on 3-pdr, ttnti ft |idr. Indicates anitealed shell. 

(H 1 ) f \ projectile prepared for tracer. 

N fr\ pitijbetilc fitted with night iracet. 

(tuj ^ pnjectib fitted With Mark V or laier tracer. 

Ihe symtxuls in (iv), (v) and IvJ) art applicable to shell fitted for m with Xus. 1 and y 

tracers, 

( r?f l rfS" 5 i pnpjflctile filled with traerr. 

G number of tracer^ 

+ mark nf tracefr 

I- thu foLLowSl^ tttarking^ arc appEqabli: to -J.id| Q.F. Mr. filled with Igniter or Tracer and 

Igiuier :— 

(*J >i\ ahe-tl fictrd with Jgnitflr Nhi,, 1 Mk. I (long Lttue to self-dcKtructioEi), 

(*i) shell fitted with Igniter No. 1 Mk. II (short time to S?lf-destiniclian}, 

('“) ^V\ A\ fitted with Tracer and Igniter No 7 Mk. TV (with long tinse iu 

.-vclf-di>senicisoii) 

' 1 /V\ hltcrd with fmr.rr :iml Igniter No. 7 ML, 111 (with short rum. lu 

seif-destmctkmj. 

( ll ) Prcjcctilea Q.P. 2-f»lr. ILlted for dark ignition tracer. 

3L>I_ On Hiay Slitt 

ft; A red * lar on a white disc. 

{rii A green star rni i whiEe rhw ■rlrnntinii a 97-4ne^: Mai-L; il I para.cJiuc.if fitted. 

(«t) A lettfr and number or UuijjIi-t below the (hsc denotes, the star composition used. 
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CH. XI—SECTION H. 


OH. XL, S E( | | r >N K— T H At K H s | GNITE RS TRACE R S AND IGNITE RS. 


TRACERS, SMELL, Hate IIS, 

322. Tin- tracer is fitted into the banc of n prnjfsrrile ;>nd ir- -.i:-nipJsilioii rilling hunt with a 
bright SagrHt to allow the flight to lv nbservcd. 

Dark imitation tracers with a trace which is n..jt evident until llv jnujectile is ■mw ilistaure from 
the muzzlf of c bo gun are in supply. 

On firing shell fitted with a tract r the gasra generated! by tJjc charge break down the bra*s sealing 
disc oF the tracer amt ignite the 5.F. G2 powder. The tracer composition burns slowly during flight 
and produces ;l li^tit suflkivnlly bright to be used liy rUy ns well a-: by iugh(. 

3-23, The types of tracers are :— 

(j'l Tiw Extern#! Traetr , wliict protrudes from the base of tlac shell ami is only nsnrl with 
Fixed Ammunition prajs^rtiles: 

ffr"> Tkt iMfmtd 7>r«tfr, which is used with Separate A minimi i inn pri>jrn - .riE l:^ and in sonn- 

Fixed aninmiTLttrtn. (.5'tv alao PEah 3.} 

ini) Th* Fiat Baxt Tracer, which ls used with piercing sin II with Jargv linar fu^es. It is 
also llhol-L with im-dium base fn&es in certain o.2S inch abell and below. 


Tracer, Shell, No. 1, Mark VI. 

324 Tracer XV, 1. X2.irk VI. i-. .m i i v1mj ml iraeff w1k-:- cylindrical brass body is dread with n 
hciHH cap. The body of tEie traeor is bored and scrcw-thrcadcd ^xlirnaEly it • ■ :l■ end, al ;hn front 
to screw into the EwLse of the ,hMI 4 and ar the rear to receive the Cap. A" hole is huted through the 
Centre id the cap and dn-c by r. brass. waling ddc 0.005-inch thick sweated lightly over ir. Inc 
Idling consists of about 1£H) grains of composition S. P .247, which X pt'e*ra-d intn the traut body 
At the cap ; nd and I- lapd Lhe composition four grains; m" S.R.2471- 1 compositinn an- pressed with 
four grains of S.F.G.2 powder to serve as a pruning com position A spane is left Ixvtwr. • ■: the primin i: 
and tint Cap In form a gas chamber. This Tracer is Used an Faxed Ammunition other than 2-ptLr. 

Mark VIA is. now in .supply. It is hLLed S.k.372 and gives a bright white to red li^liE :4i firing. 
The burning time is rrtmcwfcal "shorter r hi an with .S.R247, 


Tracer, Sheik No. 13. 

325. Tracer Nil. 13 hashed] dtvdoped Lo ■up^rsi.‘dc Tracer No. I. El is made of steel. and its 
idling consists of 34 grains at com posit inn S.R.372 prim--.l with 12 gmiii.- of c< mi] Motion S T4.8#). 
Lt is u?et 1 w i 111 Fixed Animiinili- -n except 2-pdr 

Tracer, SheU, No. 2, Mark V, 

326. SV. 2, Murk V is uii ililcma! tracer. TIl£ principal diri'erences brewv- n rh lh and the No. J 
?•] :ark VI tracer ojc ^— 

(f) TElu cap U icrcw-lhreaded externally and screws into the has.- □[ th-= -sheLE. 

(j'i) Ek<th body ord cap are made of steel. 

(m) The fiEEing is a ho Lit 84 grains of compost tin! i. 

M;irk VA i.-. now in supply. It Is Lrlkd S.K.272 and givii^ a blight Hint" In 11 -■ | light ..4 tiring 
The burning time h ^iniewtiui mIi-oiIj r limn with S.K 247 . 


Tracer, Shell. No. 16. 

:v^7 This tnicer is on internet tmci-r fur u^. with Siporan; m l"ix^cl pffiji-c-liks i.f .;il calibre^ 
]]Tupairsd for it. Tin- tracer should nut hi- retnuved fmiu Lhc shell except era spi^ciaL tnsLrurturns, 

Tracer, Shell, No, 8 and No, 9. 

328. These steel flat base tracers consist oF a thick fbngeil disc. The disc hna two tlrdlings aL 
rapht angles into which tfn: ciimposition (S.R.247) arnl the jinmiii^ composition ire pressed. A tjjin 
brass disc i& inafiE in the rasr of the tracer covering the" tracsr cosnpositirHi. The tracer iXKipo^ttion 
channels are pLuggcd after filing. The tracer is secured! \rttt the base fuze by a screwed ring. The 
tracer bnte bums the gas dicck covi r pLah 4 over the Euzc 

The diflerence bolwefn the No. 8 and No, 9 tracers [■■ that No. 8 has the Delay arrange¬ 

ment in the form of a remm ablr -.vri'vv in die ba^r. 

ICS ITE Kb, SHELL. TRACER AND IGNITER, SHELL 

Tlie [Eirnei i^ u di'Vicu lilted in llic bm: id ^-pilr H,E. r-licll bt cnaun; sdE-tlt dinclMisi v\ 

C h 1 id I* II if lh': iuze In licit 1 i|n tlicliL bv a given time. 

The Tracer and Igniter ia a jimilar d*vjoe ciunbining fhe fujicljoris cf tracer and sclMestiuctl&n 
and i,> fitted to Z-pLlr. Il.L. and 41 f nun. M.E. shed. 

Ontfitfc lur £-pdr. tire futed w-ith Igniter No, 1 aud Tracer and IgiiiLer Nu. 7, and the pi-rccnugc 
U VLtrii.il from turn to time. 
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< H XI—SECTION 8. 

Outfits for 40 mm. H F-, shell arc a 14K» per cent. Tracer and Igniter, and either No 7 or No 14 
may be fitted. 

'I fit design and filling ct each device is >uch that, on firing, the composition is ignited either by 
11k Hash produced when the anvil strikes the cap on the shock of discharge, or direct from the flash 
of the cordite. 


Igniter, Shell. No. 1. PU(c 15. 

330 Igniter Nn* i cotopiiieikbtdj ["—lifnjffg tbib ignition arrangement lon.p-i tag in anvil, 
-rlitfrup spring, cap-holder, ctp and cap anvil), a pressed steel washer, a lead staling disc, gunpowder, 
priming composition, igniting composition and a gunpowder pellet or loose gunpowder. 

A ciiofir 

‘131- Oil the shock of discharge the cap-holder set** hack, straightens out the stirrup spring, and 
can it > the cap on to the central projection on the inside of th*.- anvil I he cap composition i> tired l v 
the blow between this central projection and the cap anvil. 

Hi- resulting Hash passes through the hole in (ho cap-hoklcr to the gunpowder in t> uppet 
i lennher. The firing of tin cap blows out the lead i.i . ling disc and the ignitors •-v. iul.lv, it also igniter 
the gunpowder, the priming composition, and the delay composition When the delay composition 
has burned for the prescribed period, its flame penetrates through the hole in the pressed washer and 
ignites the gunpowder pellet or loose gunpowder. The fla*h is thus passed to the shell filling and 
explodes and destroys the shell 7-7 A secs, after firing. 

Tracer and Igniter Shell, No. 7. PiaU 15. 

332. 1 rarer and Igniter No. 7 is similar in construction to the Igniter No. I. The upper chamber 
i- slightly larger in diameter and Et> method of functioning is more elaborate by the addition of the 
I racer c< refashion. When tie flame n arlo -. the upper part ithe tracer composition iL igiites the 
gtmpriwili r at the top of the body which in turn ignites the gunpowder pellet resulting in the explosion 
and break up of the shell Hie time of burning is 7-7J secs. 

Tracer and Igniter Shell, N<x 14 

333 Tliis Tracer and Igniter is an example of direct ignition from the flash of the charge. A 
heat relay unit Ls screwid < irk to the forward end of the body to improve the self-destruction arrange 
mi nts 1 he tracer composition is retained at the rear end on a celluloid disc, which protects the powder 
but does not resist the Hast from the charge. The time of burning U 12 secs. This Tracer and 
Igniter has been developed lor the 40 mm. H E. (Bgfors) shell, 

334. 
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CHAPTER XU 

SHELL FUZES AND GAINES 

SECTION I—GENERAL 14HMAHK5 

333. The dcfcuJmliun or cKplosErHi ■.I the bursting Uuifje i>f it -in-Il i* m .| rci-uIEy initiated by nuw* 
<i £uai*. Except in In/-.-. Nn? 254 -elbh i. 25t+ types, tho detonaLmn or explosion mi a fuze Cr iniri.il> ■] 
by ;i pointed >r.tikrr piercing a sensitive detonator. 

TYPES OF FUZE 

33fll Fuze* are grouped intu :— 

(i) PcrrtKswn, * 

(iV) Tin (w. 

' (fit) J 1 TtfJj.: LEFJiV Fcfr.'WSHWIi 

CLASSIFICATION 

337' 1 ' u ^ ^ ^assured J ' Detonating r ' or " l^idferoui " acmrdintf to the type of explosive 
filling ir l their maLjnziiii , 

The magazine of a Detonating luy.t i- filled ^alli C E i>r Fenlolitu . Ui'v Fu*o 3 initiate detonation. 
The magazine of an Ignilercus fuze is filled with powder and thin type of fuze initiates explosion. 
Iiniferous fuzes cannot hy ini (into detonaiinn, and if detonation i* fei| Hired a »uirit Ls 

fitted, All l ime (except Nu. 231), Time and Percussion and certain Percussion D.A. fuM-i nrt 
igniferous* 

SAFETY ARRANGEMENTS 

338. Arrangements arc* unbodied in fuzns and gniiU’t. tn vnsilto. that thuy -ire safe : — 

lO During 5<0fagC and transport, 

\tt) On tin .nbnek if discharge from tin- |_;nri. 

(fat) During; flight. 

Arming 

338a. This m a iMdiAnid ev*m which is designed to take place id* 1)]!.* shell tuiivi;* the muzzEe 
of tin- nun, lb-f. ti.* the fuze is armed ic -ih.iu.ikl nut Io.ip.Lhk: id I ing put ini >« operation by any 
tough usage* cr by any drop ii; ary posLCLuli which m likely to accm in (hi* -**mi>. 

As u rule, the moving part i of a fuz; .ire snuurelv I lnknrt together, and they can only U nnlncked 
and the fuze "armed'' by lh> puilicnkii aonbiiiaiimi of fnjiCi.T- to whir, h th»' In/- ii subjcr.c-fl • n 
preset mi from a rifled gurr No other combination of forces will arm tin* fuze, and the safely arhuigt- 
mCilts ii-" in effect u oombinati-nii l.n k to which llciug bum u i ide<l gun Mi knv- Mechanical I-.■■ .kL cli_; 
and aiming arrangi-men to vary with the type- of fuze. 

Marking un Fuze's. 

339. All empty fuzes are Sniped ; 

|7) Number of fuze and mark. 

{w) N tor X ri-L-. l3 Soviet. 

[tit) Contractor's initials or recognised Imde mark. 

(b 1 ) Date of manufacture. 

(ii) Lot numhcT of fuse. 

When fitted, the following information is added :— 

|W) Initials of contractor or filling italian. 

(i*jV) Date of filling. 

Tie: colouring of llie cover plate and .scmwH ring \-, given in * Snap Ur XI (pirn. ^ 17 

DYNAMICAL FACTORS GOVERNlNCl DESIGN 

M). Four dynamical fLictors. are avuILablG for the purpose □! arming or actuating Euicf, namely : - 
(fl Ttie mprd aoceleration nif |h,- ihelJ in Hie Ixuv. 

(j:' Pn-iSuiH of lie* pr-npellunt gaars ori the base r>t the ^h; II. 

(d'rVj The rotation of the shell, 
lit, 1 ) Tho i'c t iirduL ujii due tn im]Ku:L. 
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CIL XII SECTION 2. 

The Rapid Acceleration of the Shell in the Bore. 

341 Under acceptation anything 1 <m**- iuside a fuze tends to sid-bock mid this tendency i> used 
with devices seth as inertia pellets. arming-sleeves and detents to actuate or to arm fuze*. Pellets 
are small loose cylinders of metal (usually) holding flu detonator or the striker. The force of 
set-back causes a lighliug-pellet in a Time-fuze tn fly hack on to a needle and ignite the time ring 
of tiie fuze, Premature set-back may lx prevented by a spring in the form of a stirrup nr a helix. 
Pellets are used iti Bast to set-forward on impact. Detents ate small bolts which lit longitudinally 
in a fuze a? part of the locking arrangement: they are kept in place by a spiral spring. 

t.as Pressure. 

342. In the older type of Bel* fuzed shell the pressure from tin propellant gases is utilised to 
ern-h in a pressure plale which i-> usually attached to a spindle. The forward movement of the spindle 
unlocks the moving parts and urniN the fuze. 

In those modem *as» fuzes with a Delay l ifting, procure from tin propellant gasta iipeniiet- 
tlie pressure plate nf tie fuze to bring the Delay Filling mtu operation- 

The Rotation of the Shell. 

343. Centrifugal force is util Kid to withdraw safety bolt-., open shutb. i>. unwind Lapes, ui remove 
components necessary’ to arm the fuze. 

The Retardation due to Impact. 

344. Impact may 1* used to function a fuze by (I causing pellets held back by creep springs 
to 44 set-forward owing !<• their own inertia, nr [2j crushing-in some portion of the luze. llic " set- 
forward " force du< to the retardation of tin* shell caused by tie resistance of the dr must be 
provided for. 


CII XII SECTION 2.—PERCUSSION i-UZES 

345. Percussion fazes are classified :— 

(1) Percussion, Direct {tfion or l),A. 

(2| Hast Pertus&ion. 

PERCUSSION, DIRECT ACTION 

346. Percussion. D A, fuzes arc used with nose fuzz’d H.K. shell intended to burst on impact. 

A direct blow <m rhe nose cl the fuze forces thr striker into the detonator and the resulting flash 

detonates the fuze magazine, These fuzc-s are usually fitted with a disruptive detonator \st-e para. 
469). During flight there is a tendency for the hammer or needle to set-back and u> this might operate 
the fuze prematurely t_ie needle is held by a spring shearing wire or disc. or protected from air pressure 
by fitting a light cover over it. 

:t47. Safety arrangements in these tuzes protect the head cl the fuze prior to loading and seal 
the flash of the detorator from tlie magazine of the fuze .should the detonator ignite or detonate 
prematurely, 

Arrangements usually consist of:— 

(i) A metal cap (to be removed before loading). 

|/j| A shutter which open* under the action of centrifugal loro -ft up by tin rotation of 
the pro rutile. The shutter is hold in position by a spring until the spring is overcome 
by centrifugal force. 

(nr In certain fuzes, i.e., 45P and 44. a safety pin is passed through the shutter 10 secure 
it. The safety pin is withdrawn before loading. 

Fuze, Percussion, D.A.I., No. 45P {Powder Fitted!. Plait 16. 

34S. This fuze is for use with 12 pdr to 6 Inch H.E. shell 
Ihe design and components of tbf Mark X fuze are shown in the illuftt ration 
• Nob - This fuy.« and No, 44 arc not interchangeable on account of the difference in tl e exploder 
systems of the shell in which they are fitted (see also para. 479). 

Safety A rrangements . 

349 The fuze en hedies the following safety arrangements. 

(I The steel hammer is protected hv a bayoneted jointed cover and i safety cap. It is 
held clear of the detonator by a steel shearing pin 

(2) The mr.rifugally operated safety shutter i- held b\ a spring and a -aft ty pui in such n 
position Lfiat it blocks the fire channel between The detonator and the magazine A 
hole corrects the space between tlu* hammer and detonator with the ?pace below the 
cap and provides a vent in case ot accidental firing of the detonator. 

(3) During light, the stccJ hammer is held clear of the detonator by the shearing pin. 
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CH. XII—SECTION 2. 

Before /jMb/jflg. 

350 Immediately before loading tin- pin securing the cover is withdrawn U» allow the rover ami 
safety tap to Lie removed, Ttu safety pin is attached to the safety cap by a becket and the removal 
of the cap pulls out the safety pin. In the event of the shell not being tired the safety pin and the 
cover with safety tap must he replaced and secured by the securing pin. If difficulty is encountered, 
in replacing th» safety pm the fuze must be returned ro a Naval Armament Depot 

A ction—On F tring. 

351, The rotation of the projectile causes the safety dlUlter to swing agaiilst the pressure of its 
spring -o that a hole comes into line with tie* central fire chann. I and detonator. 


Aetivn—On Impart, 

352. rio steel haiinner is forced down ; it .ih» ars the shearing pin and the strika i> driven into 
the detonator. The faulting flash pas- -, through the hob* in the shutter and fire's the fuze magazine. 

% 

Fuze, Percussion, D.A., with Cap, No. 44. Plate 16. 

353. In tin various Marks this fuze is used with 3-pdr, to 15-inch ILL. hell, 

The design and components of the Mark X fuze are shown m the illustration. 

I he safety cap is secured to I he body with a bayonet joint. The cap securing pin and safety pin 
are coupled together and secured to tho cap with a whipcord bccket. The cap securing pin passe* 
through the cap tn prevent it from being turned and accidentally removed The safety pin passes 
through the cap and into the body to the shutter spaa mid prevents the shutter from moving. 
(See note tv para. jjS.j 

Safety A rraugements, 

354. ‘Hie fuze embodies the following safety arrangements — 

(*) The -.trik-rT needle is carried on a thin copper disc char of the detonator and is pro¬ 
tected by the safety cap. 

I it I The centrifugally operated safety shutter is hold by a .spring and by tho safety pin in 
such a position that it blocks the tire channel between the detonator and the magazine ; 
the fire channel is filled with C.E. 

(if*) During flight, tho needle is hrld cleared the detonator by the needle disc. 


Before Loading. 

355. The cap ^curing f»rri and safety pin am withdrawn and the safety cap is removed. The 
withdrawal of the safety pin fret* the shutt* r In the event « f the shell not being fired the safety cap 
and pins must be replaced, If any difficulty is experienced th< fuze should be carefully removed from 
the shell and thrown overboard. 

Action- Oh Firing. 

356. The rotation uf tfic* projectile causes the safety shutter to swing over against the pressure 
of its spring so that a hole comes into line with the central firp channel ; the hole is filled with C.E. 

Action—On Impact, 

,'157 Tin needfe disc is uuslied uiw.tid* ;«nd ilie needle piem* tin detonator. Tin resulting 
flush passes through the shutter and the fire channel to the fuze magazine. 

Fuze, Percussion, D.A., No. 118. Plate 16. 

358. This fuze is for use with ; 

10 3.7-inch, 14-inch, 15-inch and 16-inch H K. shell. 

(rii 6-inch (Mk. XII guns) Chemical Bursting shell. 

The design and components of the fuze are shown in the illustration. 

The fuze is similar to No. 230, but, as it has a larger magazine it is used without a game. 

Fuze, Percussion, D.A., No. 230, Plate 16. 

359. This fuze is for use with :— 

(i) Gaim-s Nos. 9 or 10 in 3-inch 20 cwt. to 8-inch ILL. shell, 

(o) Gain No. 11 in 4.5-inch, 4.7-indi (Marks IX. XI and XII guns), 5,25-inch and 8-inch 
Chemical Bursting shell. 

(ill) 4.7-inch Target Smoke shell. 

The design and components of the fuze are shown in the illustration. 

For instruction* for fuzing anil uu-fusing shell, see paras. 487, 488 and 490. 
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Safety A rrangwneitls. 

360. I'll- fu^i_- iillyiiLhu fallowing safety arrangements :— 

Mil- SrtriUii ]ir-.-[uCtid by a iafelv yap and -iriker . - I*, is held down befnia- bring 
wicEi its point in a bole in tin shutter Locking u'dghtj in the position shown in the Plate. 
Th* shutter Is thus held and, in ctmscqtteniie, the detonator is prevented from, coming 
ii]L<i I in i* with I he striker and the fire channel. The striker Ls held down by llji 1 striker 
Eitaev? which hairs against the collar on the striker. The striker sleeve M held down 
by luur bjuse- s^gmcnLs fitted between It and the bottom of the bush. The 

segment an=: he=il in place by thn arming sleeve which is kept up by an arming spring. 
'[ hr sinker i-pring at list 1 top of the striker w. kept m mm press-kin while Lhe [use is ill 
the " unarmed ir statu. 

|ri; \L:cidentnl ignition *jS the detonator will rmt ignite Use rtELL^azine a:-; the detol'JJLtnr is 
n-n-t :r: line wleI t h- ■ I in- charmel. Should lli-‘ lift i mili lor lire JciiiliuLiiJly, the gases 
generated hv i;: £«., up through Lie ■- nL holes ioUi the sf.iaee round the amdiig spring, 

;•■!.■ I J hiring High-, I I- -itriW i-, k -pl clear of lh- \-\twwor by thu striker spring. The 
StEik'-J Iji'lkL h -roL-.'-.-ted iroin aLt pro^nrt by Liu- striker eover. 

Bi'f'jrc Lvadtrfg. 

[h-- niil'-'y i"ii 1 1 I- ,] -hik-i n • i which r i nil -m ■ i; ; «-t -1 Ljc lam]i'.:n:d 

will- h uncwverrTl Ir ill- ■■vi'ul -y lln-^hell not bung I in-1 the ^ar-L-. cap nn.i-U b ruplao-S. If in 
the mur- oS loading. (ho htrilnr ojvit bn\itm-i dented m roro: ,| l inward -■ the Juzc-d shell must b.. 
phiceil a-Tflr Sir un-fiidng The damaged line -bould be reLimud to a Naval Armament Depot. 

/Irih/rt —■On firing. 

The aci\-Jt:rji ion of Hu: *tuAl cilu^-s Lho arming slei.wi- Lu set .back against its spring to a 
perilUrn clC-ii .t of cite four sc-gni-nts. Rotation of lie projectile OLU-i.es tlie segments Lo be Jliiig out 
of position. This allows the .-inker spring, whiull lias been ill tompi^MHb to [once tin- scn.ccr up, 
thereby wrthdiawm£ il clear df I lie slmttcr loeklng weight. Centrifugal fona- then swings the kicking 
weight arwl shutter, thus bringing the detonator into line with the striker and flash channel. The 
fuae is now armed. 

/Irfi™ —On impart. 

3E3- Fh,e -U'il-.! i cue-p i~. ii us^.eit in. Tin striker is driven down ;lehI il-^ point ph r;its flu- 
detonator. The resulting Hash through the lirn diamii-l m (he cnagazLriL-. 

Pine, Percussion, D^\. p No, JGSlC, 

L&64. This fuze Ls uwsl, without a guiiu , uneb r Liu- mmk or zinc alloy cap of the H.E. 

■iR.MF-i rIjcII tor horn bard m-at purposes. 

It U ^ ini Liar to III * No. I If* fuz^: uvce]>t; that 

(0 Tin: striker hen:! LS shaped difteruntly. 

(ii) lhi tuzu ti.£T.ji[ with, i Stwl tfifety cap ■ *:- lUitUHlactui'i ; the cap is rcplaci.il by a 
liglLL w ! aLeTCi,ght covlt when the fuze Is screwed into- the shell, 

Fuk, Fereussion, fl.A., No. 241. Piute \ 1. 

3S5. I'tLiH Enze i^ tnr h,hu with 

(1) 2-pdr. L.V.. 3-pdr, and. fl-pdr, H .K -.hr-LE 

(2) The " K ■■ iIK'Vilt wiLh 6-lnch C.P_B.t:. shell, and 8-inch S.A.F.C. 

Ir :-i 11 :■. r-.:-:|'.-.-. Nm. 131 :iii-s No. 34b. Tlu- design and cuanpoaeiHt of llie Uu- .ire shown in the 
illustration. 

Stsfeiy Arrangements, 

36$. The Fu?fi embodies the folkovii^ safety orrange-mentii:— 

\i) The centrifugal.v npemn-d safety i-lnuEor tT held tiv a sprLng and a dctcELt in tuck a 
position that it blocks the fire channel between the detonator and th..- magaziHi.?. 

(p'r; During flight, the strength of the needle iJi&c' kW’[>. the needle deLir of the deLonator, 

4t#WT— On- Firing. 

387. The inertia of the d Lent cauw? it to set back against its spring, thus n-icing the Autttr. 
Tiie rofatLnrj of the pmjerrih • ;.n .. v \ \ v: .-Li-L-vnl ■ topplo inJ hj-;k ba-vk under tlic shoulder -.il the 
detent hole. The shutter swings open md. its fire channel comes Into line with the detonntor and 
with the fine chinnc-S of tic ntflgiiPEne. 

— Q-n Impae-i. 

36B. The n-e^lle is longed into the detonator, Tliu result mg tlisJi aloilg tTw tiro Minn nr I 

of the shutter to the Lun- m.i^.b/i .i- 
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t H. XII- SECTION 2 

Fuze, Percussion, D.A., No. 243. 

363. This fuio is used with 2-pdr, H.V H.E. shell. It has now hern superseded by No. 24b, to 
which it is similar except that the latter embodies delay arrangements. 


Fuze, Percussion, D.A., No. 246. Plate 17. 

37U, This fuse supersedes No. 243 and is used with 2-pdr, H.E -hell ill multiple H.V. dose 
range equipments. 

The design and components of the fuze are shown in the illustration. 

Safety Arrangements. 

371. The fuz-f embodies the following safety arrangements :— 

(i) Tht* striker is held away from the detonator by half-collars, winch are retained in 
position by the safety ferrule 

(it) The shutter blanks off the firing channel between the detonator ami the magazine. 
Action—On Firing. 

372. Tin acceleration of tin shell caul's the arming ring to set back, Hii* forces the safety 
li'iriile over the cetnnatm holder, thus releasing (he half-collars Centrifugal force then causes lie 
half-collars to flyout leaving the striker supported only by the shear wire ; and the shutter to swing 
open against (he pressure of its spring. The hole in the shutter i> thus brought into line with the 
detonator and th< hole leading to the magazine. The fuze is now armed. 

Action—On Impart. 

372a. The disc in the nose is crushed in and the striker is forced down, shearing tie sheai wire. 
The point of the striker pierces Hie detonator and the resulting flush passes through the holes in the 
shutter and baflii*1the delay ring and thence to the sleeve and magazine. The delay arrests lie* flash 
for a short time, causing the shell tu burst at from two tn six feet beyond the point of impact. 


Fuze, Percussion, D.A., No. 248. 

373. This fuz.* is for use with ' K " device in shell 14 inch, 15-inch, !t>-inch, A.P.C. or Practice 
projectiles. In addition, it may he fitted to " K " device shell approved to use Fuze No. 241. The 
safety arrangements and action are similar to Fuze No. 241, but it lias a weaker creep spring. 

Fuze, Percussion, D.A., No, 251. 

374. This wa» the original fuze for the 40 m.m. ILE. shell (Bofors) ; it was superseded by 
No. 255 (described below') to which it is similar, except that the latter embodies delay arrangements. 
The safety arrangements and action arc similar to those of No, 255, 


Fuze, Percussion, D.A., No. 255. Piatt 17. 

375. This fuzt supersedes No. 251, and is used for y.F. 40 m.m. H.E. Shell (BoforsJ, 

The design and components of the fuze arc shown in the illustration. 

Action On Firing, 

376. (») The ferrule sot* hack on the shock of discharge and takes the stirrup spring with it. 

VVIon the spring load exceeds the “ set-back " force on the arming sleeve, the latter 
moves forward uncovering the two balLs which flv outwards owing to centrifugal 
force. The striker and hammer are left free and are in the " armed position. 

(nij On the ahock of discharge th«: second ferrule olao -sets back on to a lead v»a>hrt and lakes 
its stirrup spring with it. The two parts of the shutter now separate and fly outwards 
undnr centrifugal force ; this allows the detonatof pellet, on the action r>t the spring, 
to move backwards and come into contact with the tace of the stemmed plug. The 
detonator pellet is locked in this position by a pair of collars which, under centrifugal 
force, fly outwards into an annular groove in the body. 

Action — On Impact. 

377- The nose of the fuze is crushed in and the hammer drives the striker into the detonator. 
The resulting flash ignites the delay composition, the lead azide axd the C l., in the detonator pellet; 
the delay composition gives a short delay. The C.E. in the stemmed plug is ignited and detonates 
the C.E. or Pentolite in the fuze magazine. 


Fuze, Percussion, D.A., No. 259. 

; Ts II i- . 251 and 255 for use in Q.I IQ n m. J:.l. Shdl (Bofors), The 

contour is similar t<i fuze No. 255. The internal mechanism is a modified and improved version of tin 
No. 246, and the safety arrangements and action are similar to No. 246. 
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CH XI[-SECTION 2. 

BASE PERCUSSION 

3 7 3 Fiii.' |x* reus-si on fuzes ar- 1 supplied to ships fitted in ihclL I Ij«••-■• fuzes an designed lcl ibc 

to EE owing sizes, n~- foEEtfws : 

Hotchkiss 
Smsll 
Medium 
Law 

Hilm': percussion fnws com*' fain action whei the fniwand veil id h ol Mm- -1..-1I rua Evus a sudden 
cheek instead of depending fin a blow on the npsc- «>f the fun:-. 11■ lh i iiv>i-I\ the iim: i i .i uqmparritively 
heavy inertia ^ percussion; IK.dk: L Carrying a detonator for luuMlko loosely enclosed in a chamber, and 
cipibx nf movttig forward. The inefb* pellet is prevents from making contact willi flifi needle 
or detunator until the forces which come into play on firing unlock Mi- mechanism which irpmohilists 
it. Cta impact the shell loses velocity, but the pellet. by reason ol iL,- Inertia, cemLinues on with 
negligible loss of velocity and the detonator strikes the- needle ; the resulting lU*h ignites ih\‘ magazine 
of the fdze. The inertia control action produces a slight delay In the functioning. 

380 Safety arracip merits may runsisi of a -ibutier. centrilugai holts, d-i tents or pr- -man platen. 

IV-1 nature ignition of the detonator during dight due o- the " creeping act Lon 11 nL t tu- pell* L 
under draekratkm in avoided by interposing a light creep spring in front of the pellet. The pi-llet 
mutt “onipress the creep spring before: the needle can pierce I hr dehjnator and the strength of llm 
I'i'-'i'j; t.prtiLg i- such lhal the pellet Ls= retained on il^ seating tntil Lfn- forward movement of tin- shell 
is sufficiently check fid. The greater She degree of sensitivemiss required m n fuze, the lighter is l he 
Creep spring fitted. 

May Fitting. Plate 18. 

331. Certain large base percussion fuzz's incorporate an optional Delay fitting Nhs., 158 and 
159 types). When the Jilting is used u delay Is obtained in Elbe lutkCtionitig of Ike fuze and, thus, in 
the bursting nf the shr-ll 

Shell Using fuzes with a Delay Fitting are net Delay or Nom-Ddav by moans ol a Scl Esiig Ur vice 
in the base cover plat* id ihe shell i-> No. 8 Tracer, covering (lie fuze, 

V'lmi set to Delay pressure from Mu* propellant gasrc admitted !■■ Mir pock-1 hi Ml.- hase 
cover plaLc- or No. 8Tracer. Tin- pressure acts un the coppergis check plate of the shell, which lorrcs 
the pressure ptaie .fit the fuze forward, causing it* tapered spindk to fit into a recess tti the open side 
of the flash channel and the dash channel is thus blanked. Wien the parents kin nrra flavine ut* of th 
fuze fauction on impact, Jkudi from the fuze detonator passes t&rit|gh tin* uttobsLmcttd flash channel 
to the Ih-lay hitting which amsts it fnr a short time before if machos. the fuze mag&^int:. f 

When set Nan-Delay, gas pressure is excluded from the picture plate.. On impact dash from the 
detonator reaches the ignitEon chamber by passing over the lead of the pressure plate in the cross 
diann:! and Miu.h avoEck 11n'- delay fitting. 

382. lh-. lypea of setting device an- :— 

(3 1 A Setting Pfog in Ihe fiasr cover plate of ike aktte —The plug is rumen rmd sue by Key 
No. 88. Directing arruwH arc cngruv-ixl mi the cover plate tu indicate the method nl 
setfcing- 

Ti D {DAay\ the plug is rum--:I in tire direction iadicited by Mie arrow until it is flush with 
the bfisc cover plat-; and back against thr stop screw. 

To set to jV./.J. (jVr.'W-Fhs'rtV l the plug is screwed I mad li&me in the direct ion indicated by the 

arrow When setting to iV./j. it is important that 1h< setting plug is tumid as thr u-> possible in the 

direct .un indicated hv E Ilu arrow , ami that EioLhing other thnn Key Nr.-. 8H is uscEi in the process. 

When ^hul3 wirf* thtsf type ^if Setting Dcvic.,- ar^ ombarfced’ tho s^tiing of the Plug should be 
checked by visual ■■xami nation. When set Delay the chamfer if I the plug is hard E>:ick rigniiist tin- 

stop screw When i: « ■ L Noi]-I>elay r lii/ pluc inltudes aboui l/IOth inch iri ti> the cover plate and two 

to ihwo threads ?,re \nsibli- 

llic functioning of Non~Eh:l:iy arrangements in the fuvi-s will ho improrrfl il alternticiilS [(• tl.ii' 1 
set lings are tnade ftcxiuuutly. and these should be ordered a* pe&frkm as j>--si I 

(2ji A g&X'Mfi!Mig f'i ‘p-pf.t Si'rcn ifr ihf i'"T/.r /-/fj-V nr .Yn I’i' Trmer. Thu key slot 

in the hLJLfi of 2be copper hctl w i.-, in the Ih-rnt cf a sipsan- rF-cc-.-.s, and Key Nn. 151J is 

-pi -I i: 1 11V |>m V k h ■ I hi in>i -n I -I I r -iTm HV-I- ti W s=.-:ir w ' Ft ft l Via V Retnnvc Screw '' and a 

JJirrcting arrow {4VirrcK]x>Efedmg in the right-hmi-rt throrid^d serrsw) lire i-n^i'avtxl oti Mil- 
cover plate. 

V/hc-n the n qLLLtemnnt es Delay ihL: screw ri removed. 

When Lb £ h'EjtiirtTrivELt is Vroi- Drkty Lin- -rf'rn^v i;-r Ml -■"i^u^Ll HA RD HOME, or i - re-insertr-ii. 

Screws mmoi'od fni dn th'lnx si-ltLng should he carefully pros^nvd frn i: -insert 'm*‘ when the re- 
c.| tttreJnCn L i:- Non-Delay. 

FuzCj Percussion, Base, HuLdnkrts, Mark IX, Plate 18. 

333L This [liJc 1 is used hi 3-pdr. atnl 6-pdr. prtinted -.Lid powder 1\11 l-lI shell and siho m 2-pdr. 

C.F. ilKU. 

The design and emn.pi .n.ut- uf the Ihzi: am djown in ttn; LUlMratio!i. 


D.'/V-lHCh 
I Mvincti 
1.6-ijiclL 
2-iELfh 


fuze Imks. 
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cn. XII—SECTION' 2, 

The percussion pellvt comprises a braas cylinder filled with lead :l buy in which the needle holder 
and ihx] ftQg&e ari* embedded, The needle holder and the percuss km pelM cannot move and the- creejj 
sp.-iny L* held in. compression. 

Safety . [ 

384. The fuze embodies the fnllnwing nafety arrang* i -nk i uis ;— 

i|l| Tht- ru- ;lh ImSder is miheiitird finnk in eEui pepcpiv-Eon |> : Ih-" :md rh- posnl n\ cFls 
needle h level with the- top of thr- pellel. In illi-i position the point of the nf+'dle cunnat 
reach the detonator. 

(2[i Aft i:r firing and during ilighl, tin m m- rlL«■ Is- kr'j« i |..n of the fti-lonnl nr by thu creep spring. 
A dion —On Firing. 

385, The shock of di-cti-ifgi- miL-ies i h- percussion pellet to back over the iwcdle holder, 
The allov at the bottom of the [h Hi t cushions again-il 1 1 1 . bottom ni tht: fim*. ami -t portion of the 
ill; j v is dovetailed into the undercut recess. TI ill- forniH u weak connection between the percussion 
pelkt and the body and assists in checking rebound whicli otherwise might cause premature act km. 
TI iv creep spring expands anti assists in bold Eng the pellet hack. J hr haze in now armed. 

Action—On Impact. 

LtHt'S. On impact the percussion pE-tk-l srls fnrwarxl .lji>.I i^cTr.nm-.:. I In. i-muv- Him f. mm -1 Ei\- the 
dovetail btg nT the alloy into the recess and the pressure exerted by the creep spring. On setting 
forward the pereusgion pellet curries with it the noodle holder, and In consequence the needle pierce* 
the detonator. Tin- re*Lilting flash passes through tIn• flunk hole In the cap and ignites Hi, filling 4 if 
Iht sdiell. 

.Note-. Owing n> the small space available bind because shell fuzed with different Lot Nos. may 
be supplied in the same Wh, the Lot No®. of these fusees are omitted from the marking of both the 
slid! and the boxes which are marked fuzed 11 only. 

]■ LLd 1 u, Hast, l-^rctissiun, Nus, 50Q f 501, {Flair 18) 5412, iorf f>al, 

387, These " Medium 11 size detonating fuzes are all simlar in design, 

m SQl- 

No. 5Hl fuze, which is illustrated ici tin Plate, embiwl-ns I In- yirincipLi* employ iff] m :dl Mi-ibum 
ba.w. fc fuzes, atld Lts design itrtd CoruporKill? an.- typical - if tht series 

This fmn- is for me wilh I2p:h to 5.25-incli S A F J . shell aml :-upersedrs No. 5 hi. 

No. 502. 

No. 5)2 fuze is similui to No. 5H|, bul hu- li weaker ■r-- \:p spring. 

This fuze iis for use wttli 4.5-Eneh. 4.7-inch (€2 lb*) anil 5.25-indi S.A.P., -shell. 

The base of the Fuze is painted yWKr. 

Mcl 551. 

No. 551 htf.e h situEkir lu No, SOI. but 1i;i.-. ii weaker ireey spring. 

This fur- is for use- with IS-inch C P ihell ;md 15-Lnci H.E., P.N.P shell, 

The Base of thtf fuze is pointed WMU, 

No. 5nT M.iri: IT is in supply and has :i largo magazine. 

Safely Arrangmwnis. 

11 io fuses embody the following safety arrangements: — 

(t) The inertia pellet holding the detonator is prevented from moving forward on to the 
needle by the upper amj Iwr ci-ntrirugfll bnlr-: The. njijwr oontrifugnl Wit Es 2j-3d in 
position by the detent. 

(r*! In the event of the detonator bring aceidontally before the fuzo L aimed the fia^ih will 
not ignEte the main fiEling m : - 

(irj Hi" flash hole in the inertia pellet is blanked by Lh" masking boll. 

(fi) I lk- pellet gearEug on the base ol the cliaraber fortet^ a gn-lighl 
(r| The sealing b:Lll 1-ilan.lcs- oft the flash hole in The body, 

—On Firing, 

38^- Acceleration oF the projectLki causes the d-elent to- set back against its springs cenlrifugal 
Jorue causes the klL-teiit ku topple, lucking itself Ixu^k under thv .-ihouLder nJ tin detent holt. Th<* upper 
centiifugal bolt, the lower centrifugal bolt, lu^cther with the ntasltiiag bolt and \hit s^alitLg ball with 
its retaining holt, tty outwards. The peEJ^-t is now held iuyoy From tTi• ■ needle Fu' the efi-np spring onlv, 
unJ the flash c-hannel is clear wilh the exception of tin sealing at the bottom of the pellet. The fny.. 

is fully aimed. 
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Actio* Impact, 

300, The pellet is carried forward by its own inertia ami, overcoming the creep spring, carries 
the detonator oil the ucecQe. The coned front end of the pellet jams tightly in the narrowing 
entrance of the needle cap and prevents the pellet rebounding The flash from the detonator passes 
along the flash channel of the pellet, pad the masking bolt and into the bottom of the pellet chamber, 
the flesh then passes the ball through the cros% channel to the perforated powder pellet, and ignites 
the CJE. filling in the ignitkm chamber. The pressure and heat from the explosion of this pellet passes 
to rh» C.E. in the vertical channel and the CJL pvlW in the magazine. 

Fuze, Percussion, Base, Nos. 159, 346 and 480. Plate 18. 

391. These " Large " size detonating fuzes arc all similar in design. Their main difference is the 
strength "f the creep spring ; fuzes used in the larger calihr. shell have weaker creep springs. The 
fuzes inonrpcimtc the optional delay fitting whose setting devices arc described in para. .'182. 

No, 480. 

No. 4ND, which is ill List rated in the Plate r embodies the principles employed in all large base 
fuzes and its and comp neats in typical of thi terb, No. 480 is used with 8-inch C.P.B.C. 

or t.P.C. shell and supersedes Nos. 479 ami 479A. 

No. 159. 

No. 159 fuze U used with A.P.C. shell 8-inch and above and with 15-mch C.P.C. shell; it super¬ 
sedes Nos. 158 and 158A. 

no. m 

No, fuze is used with 8-irich S A IV . shi ll: it supersedes Nos. 345 and 345A. 

Safety Arrangement*. 

The fuzes embody the following safety arrangements: — 

(i) The inertia pellet holding the detonator is prevented from moving forward on to the 
needle by upper and tower centrifugal bolts; the upper centrifugal bolt is held in 
position by the detent. 

(ft) In the event of the detonator firing accidentally before the fuze is armed the flash will 
not ignite the main filling as 

I*/) The flash hole in the inertia pellet is blanked hv the masking bolt. 

(fy The pellet seating on the base of the chamber form* a ga^tiglit joint, 
fr) The scaling ball blanks off th»* Hash hole. 

Active—On Firing, 

393 Acceleration of the projectile causes the detent to si t back against its spring ; centrifugal 
force causes the detent to topple, locking itself back under the shoulder of the detent hole, The upper 
centrifugal bob, tie 1 lower centrifugal holt, together with the marking holt and the sealing ball with 
its t'» i;.iniug bolt, fly outward- Tli* pellet ivw h. Id owny frr.m iht* n«*dh i by llu* rn*t*p spring only 
and the Hash channel is clear with th< <’xce ptkvn of the seating at the bottom of the pellet. The fuze 
is fully armed. 

Action — Oh Impact' -Set " Delay," 

1*94. The pellet t-. carried forward by its own inertia and overcoming the creep spring, it drives 
the detonator on to the needle. The coned front * nd of tfn‘ gruoc pellet jams tightly in the narrowing 
entrance of the needle cap and prevents the graze pellet rebounding The Hash from the detonator 
passes along tie flush channel of the pellet and past the masking bolt into the bottom of the pellet 
chamber, along the open side of the cross channel to the delay fitting and thence to the perforated 
powder pellet and the ignition chamber. The pressure and /jeat from tlie explosion of the powder 
ppllet passes through the small hole in the screwed plug and brings about the detonation of the C,E, 
in the vertical channel and the C.E. pellet tn the magazine. 

Action — On Impact — Set ‘ r Non~Dday. 

395, On impact flash from tlie detonator reaches the ignition chamber by passing over the head 
of th* pressure plate in the cross channrl and thus avoids tlie delay fitting. 


CH. XII—SECTION 3.—TIME FUZES 

396. T imc fuzes (except No. 402) can be set to function at a predetermined lime after firing. 

These fuzxs arc classified : — 4 

(I) Time ComftHstion or Pouafer Burning Fuzes, 

(21 Time Rfechaniati Fuzes, 


With Time fu/.i •• the space- hotwreen the rings between the cap and top ring and between 
the body and the bottom ring), set-screw holes, safety pin hobs and the escape hole discs are covered 














with ' J waterproof composjti-nn," (1 is ussr-inial ihat wat-rp roofing should nut be <Ir:Rt.Tdyc:Li, uh it 
rnab3iL-H (Jan I uw Tn retain its service utility. Instructions Jur dealing with any fuse whose watcr- 
(igrhLttctiA may have been impaired ak given in N.M. & H.K. 

TIME COMBUSTION 

397. Time Ctmabtislicm ItUftS are illustrated in Plate 19- Thi fuzra consist eswntially nf :i kuly 
containing :m ignition arrangement. twi riu^v (tilled with fu»fr powder) *ulTOuudiHg a CtU'ral sK-xn 
and a magazine behiw 1 tin; mtgs. The arrangement for igntlang ihe \m% powrfer conF-isr* of o prlU-f 
which Harriet either ;L 1 1i- t nruitor nr n noodle. On firing, the pdk-L sets back and the needle pkrn-H thr 
detonator ; thr resulting flush igiutes thr Ur/.i* powder whie* lime u\ burning will have hr. n Tv.gubM 
by iltf. filing. WTen lh: cnrn'.ct length ul fuze jiowdcr bus burned, a. Hash ls convey id to the fnze 
magazine. The explosion of Lhe marine causes the shell to burst oil her by direct irnii ion of the 
slid I Ailing or lliTOigh lIk- medium oi a gain-:-, 

3QS, Safety arrangements comprise :— 

»rl The needle and detonator an.* kept apart until the gun i? bred. This i:-. effected by 
bedding ihc needle pellet and the tjttfluatoc holder apart by a helical spring or a sttiTUp 
spring. En some fees a safety pin, ro Ik- ivmovnt beton: firing. is olsn pryvidi-d. 

i»ii Wlail r- iJk. 1 fuze is sri to " SAl-'lI 11 accidental ignition nf the lEl-c* viator uill not ignite 
iTm 1 f i/.-r magazine, els tlie fire channel to tile inagufcme i* tilalikod by it :-i. i l id portion 
nn tliti bolt Oil i (revolving) ring, Ignition of cbe detonator will igniti- the top ring 
■,i. 1 1 idi will burn out without igniting the boltum ring. 

Fuze Powders. 

■399. The epfflN^^ tilled into the annular grooves in the time ring 8 ! are termed " Fuze 
powders 1 They an 1 usually ordinary tine grain gunpowder pressed into the rings under certain 
speciftt-iJ pressures to gi.^e ?! definite time of burning. 

One ji31|4 is capable of being revolved uu the liiie body so that the length of time of burning of 
tin fuze powder may be varied, By tills means The fuzu may t>c set to burn for a fixed lime. 

litfi Si'Wrcd cliSHcs of iuM- pond ■ I ■- are used in Naval Stnricr and urr distinguished by names 
indicative- of the time luk-: n by -.iinh powflrrs tn bum through No. Hb fee i ii:g-. or by biUnhers. 

401 f 1 ' iwders in u*e are :— 

(i'j Pi .wiftwrfs Fi.i3- \ i me rings id No, fl0/-l4 fuzes ] alsu fur the cop ri rig?, of Nu. 

192, No. J 24 and Mu. I9W fuzes. 

(n) JO setantit fiowd&i —l'er the lime rings of No INE and for I In- lop riu.ys of No. IKi fees, 

fj'n) R D, 505 . ' 3 'his is a long burning puwder and i-^ uv-d Uw 1 hr bnttom rings nf No. 9:.l, 
No. 124 andNi*. m fi^f- 

(iji) S.R. 304 .—TlLb i- ; short burning powckr nf gxul regularity and i:- lair'd lor Hllsiif; thc- 
horfem ring?, of No. 4tHi fu*cs (top nrre liur» no riliii-k^: 

(si) 5,R. ?Sf. — Tills in d 2R H.-cond^ pnwdvr of good fr.ipilarity and i^ used f*vr Ailing b:-th 
top arid l>ottoku l jogs of Ih- lat-e^l Conibustiiiu lyiw: T * 1 . 0 - fuai? 

402. Honu fna-.s fe_«., No. 93, v. 1 11 ■>■: Sower ring is filled with R.H. ^'12 D>mJ, in-ii.iim|: 1 r■? dkTjngsiisliecl 
by I Laving the l-iwer tiny enloured red. 

Willi tlie eXOfcptkm of R.D. 202 cumjwaitionft, sI.l- slower burning powders are mure dilftcuh to 
Ignite than Ltie fasUt burning powders ’ they are al-sj mob 1 i::d,.h- t.« >.rr-p burning during lli^ht, 
especially when tiV?A 4 high angles. 

Both Lh-- i oln [ i&rud velocity u-i Jin 1 -lull a=4 He itt-nuated pressures < xjxri^uCvd Ut liig.li Sill ill ides 
□{feel the burning c:f fuze ptwders. Tbn higher rhe spin ujid the firealer the ;in^l^ -f filnvarinn, the 
Lnng;:r as tlae Lime of burning obtained. Both u-l llataie causes h ivti tfic; rllect ai iner asang the difficulty 
Lit keeping the compoMtion alight. Hiu>. it h necessary i -vp-cialh- for fu&.t vx the small'T &\\m and 
for high angle n5nmiuiitLU3ii ta uh- -jlj quick-burping powderi wlikh contain a rnmnaralively low 
percentage of carhop ire the. charcoal used, or (2) a powder which sh very hat burning, Tins is tbn 
present practice with No. 192 and No. 198 fuses. 

Composition K.D r 202 (in which k^th of burning ha.^ been achieved at the expense of accuracy 1 
is adversely affected hy the barometric conditions met w-:th at hL*b uhitudes. With modern powerful 
A,A. guns at high quadran? elevation on occasional blind muat tht.rr-fbre H*- oxpecicd, 

Tensioning and Clamping. 

403 r In must ixzrs the cap in screwed down so Qut the torque required to move tha tim.: ring 
Uc-5 withlli dc fin Lie im its, and Llit'tie fuzi-s a ri' known aa " tensioned fuzi's," 

In a few okk r fuze? tin- ring;* an tightly ckwnpwl in position, 11u-. fuM?. are known Ah 
“ cSumjjiii^ fuzes. 11 To movn and Sfit the ring^ of damping fuzes sht cr>p mp or nut must he 1 used up 
the I 'ii ■ L i 11111 ri]j; 4 . TIKVCiJ tn the rt^uired Setting and Thr top rap or nut Si s- wed down tigh L Fuat* 
No, IF! unit No. 93 are clampibe fees 

The Tensioning s<r damping (if the ring uf Time fe<& i-::Mm s that the -lotting :? nol accidentally 
alte-rud. Tt atKo giurds against any of thr ring* when rotational velocity i- imported to 
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the shell by the rifling of the gun. Jf heavy vibration is experienced tin. setting ol pre-set fuz*.^ may 
alter. If presetting is *-^-.ential the ratting of such fuzes is to be checked at frequent intervals, and 
in any case after heavy vibration has occurred. 

404. The tensioning of the time rings iif combustion time fuzes may alter owing to varying 
climatic condition-. 

(*) With normally tensioned fuzes, the tensioning may become cither greater or less, 
lit) With clamped fuzes the tensioning may decrease so that the time ring can he turned 
by normal application of fuze setting key. [f fuzes arc fin'd with comparatively loose 
time rings there will probably be irregular results or premature bursts. 

405 Where the tensioning is less thnn the standard laid down in the next paragraph, the fuzes 
may be rc tensioned :>n board as described below, 

Hie standard of tensioning to be maintained is:— 

(0 Fuzes as in para. 404 (i),—The time setting ring should require a firm pressure to set 
when using the hand fuze setting key. It should not be possible to turn the time 
setting ring with the finger and thumb. 

(ri) Fuz*. j s as in para. 404 («}.—With clamped fuzes it should not lx* possible to turn the 
time se tting ring with reasonable pressure using the hand fuze setting key. 

InsirutiiaKX jw ifk'rmmg Uniton oj fuzes, fara. 404 (Y> — 

406. (i) Ease back the two iinall 'ret screws near the tup a full turn each. 

{?*') Fit th: key provided (kev No. 133 tor fuzes Nos. 196 and 4f*i ir k< v No. 141 for fuzes 
No 401) 

(ill) Hold he shell or fuze firmly and screw down the top of the fuze. 
pV) Test the tension id accordance with rhe standard laid down and adjust if necessary, 
fr) Screw up the set screws* 

(vi) Set fiwe tu " safe " or setting ordered. 

(vii) Replace the waterproofing composition R.D.1154. 

Ifistructions for damping fuzes, para. 404 (u) :— 

407, Similar action is taken when clamping fuzes to that laid down for increasing the tension, 
except that the fuze must be set to the correct setting before clamping hard down. 

407a, Occasional checks on the tensioning of the combustion time fuze should be taken when 
carrying out inspections. If is not the policy to ease rhe tensioning of unclamped fuzes which arc 
apparently stiff, as the stiffness may be due to damp having penetrated or corrosion bring present in 
the time rings. Kasng of tension in stiff fuzes may lead to premature bursts, 

Fuze Setting. 

4tW. The amourt of fuze powder to be burned is regulated by th-. angle through which the 
bottom ring is turned. Graduations are cut on the body of the faze tu enable this angle to bi read 
off and an arrow or line is cut on the exterior of the movable ring, or vice versa. The graduations 
on the body arc arhirary divisions chosen to obtain th* requisite degree of fineness of setting ; they 
do not necessarily represent minutes, degrees of arc or seconds of time, 

409. Fuze scales arc published to indicate the times of flight corresponding to the various settings, 
The movement of Lhe bottom time ring may be (i) by hand, using the suitable setting key ; (u) 

by a hand setter; (til) by a fuze setting machine. Slots are formed in, or studs project from, the 
ring to enable it Lo lc Luiucd. 

For hand setting with a key the position of the slot- or studs is of little importance, as the ring 
is revplved until the graduation required appears opposite rite arrow. 

With some types of hand setter or fuze setting machine the position of the slots or studs must 
be accurate and care must be taken to avoid damaging nr distorting them On no account should 
they be used for any purpose other than setting the ring with^the approved key, setter or machine. 

Escape Holes. 

410. In all Time fuzes (except No. 18S) tin time ring. have radial exhaust channels or ey.-ape 
holes through which tin- gases generated may escape into the atmosphere. These escape holes are 
closed by escape holt discs. An efficient seal i- essential to prevent direct access of burning gas at 
high pressure from the gun (which would cause a premature by flash over) and also to prevent 
moisture reaching thr composition during storage, Prematures arc occasionally experienced in sub- 
calibre guns with No. 124 fuzes, when flash from chamber gases enters the escape hobs after the discs 
have blown oft but brforc the projectile is clear of the parent gun. 

Fuze, Time, No. 125 Plate 19. 

411. This fuze* is for use with 2-pdr, to 6-pdr. common nose fuzed shell and has superseded No. 
124 ; it ts smaller than but similar in dr.-iign and action to No. 196. 












CH. Xlt—SECTfON a 


Tin- 111 -ill channel Inrweeu flu del. ma(r>r >in»l the top ring is filled with rnealttl powder. This 
b|U L-H a. shi'liL (Inlay in the Ill|IiLlj]^ up uf the tnji ring and is ini ended ns a gnanmt-'V again*". die -hnEI 
limiting in I he parent gun when used In sub-calibre guns. 

Hie bottom ring has ratchet teeth around its pesriphviv (■ * < ngagr: the. automatic: s\\?$ server, No 
ewer is fitted. 

The design ;inl .MrNjie.innits id r hi- fuze at- diown in I lie sUust ration. 

Safety ArroTtgcm&tte, 

* 12 . The fuz* embodies The following -h h_-i > arrangements : - 

If) Tin.- detonator is carried in ,i pel ter wlicch ri bold clear of the striker needle by a stirrup 
spring huust'd Ensida the sleeve. ■> 

(tJ) AuL"iJuSital igriilTe. - if the detufiaLar will nuL ignite tin magazine wllDc the luae is scL 
" SAFE," as tli-. tlaili hole.? in ttir- linf-s am Wanked in ibis position. 


iJf/br* 7 m i» j i . 

40. The Erne is -:-c by turning Ih* bntturn ring until the H'ttfnpj mark is in line with the re- 
quirifd graduation do- upper ring. 

Ort Firm*. 

414. J'lie rnefLiii -d lln T<.alor |> lli I CiiLrses it in s-t luicls *--ii hi Hue in — M which pierces Hie 

detonator. The t , -ullin- Hash losses through the fladi h llc&nif ignites tin coinpMriwi in the tup ring, 

A i'iiojt ‘ — During Fbght . 

4lSr The fuse powder in the top ring hvtrm round until it ignite the powder pellet in the cliannel 
leading Ui the hoi trim ring. Tlie fuze pnwtler compost ti 0:1 lcl the bottom ring Ls ignited and bums 
until it ignites the powder pellet at the head of th* channel leading to the magazine. Escape holes 
are drilled in tin tirm ring:-, at thu pushtori when- Ilk- train nt pj-wtler is emnmeu-red, Rath hole is 
filled with a perforated | iwdei ]*•]]■.-1 and closed by a brass ci*c, which is I down out and allows the gases 
to escape as the powd. r bums. 

—0?l Burnt. 

4IQ. The flash passes along the channel and ignite* tlie powder in Lite magazine. Tlie flash from 
tii magazine passes through Hie wv.ih in-d jmrtion in thi- centri of the closing plug and ignites tin 
eaploder. 

Fuze, Time, No h IBS, Plate 19. 

4l/ r T his ignilerous time luze is- of &inch gauge nnd s rcnsinmrcL 

The Jix.■:! upp r ttnu- ring i- gmduaU'd 0— *22 l ln- nrrvnbti; lower time ring lf engraved with the 
ting mark. 

As an A.A. fuze No. 1 ITS has Leer? iar^-ly supei^tded Ijy Nus, 206, &>7 and 211 fuzes. 

4 IB. The fuze is Jur uwe with :— 

(i) 12-pdr. lo S-irurh 11.E. shelf. 

(aV) 12-pdr. to 4-imh Star shell (except 4-iudi Mark XVI). 

(ni) 4-inch to 5.2o-incli Smoke shell B.E 
(mj S.S^snch and 6-inch Chemicat M.H. shell 
(ej 4-mi li, 4,7-mdi &nd 5 2>mch Target ^moke shell. 

{m'J l2-pdr. to B-inch H.A, Practice: projectilea. 

(eih) l!i-pdr. Fatting Tar^n'L iheli, 

The design and comptinents of tiro iuz^j are shown in the EluEtTaHnn, 

The screwed watertight cover munt be- removed before fitting fuze rn shell ; the cover may then 
]j* tcmporariliy replaced. 

Safety A rrangstnrntz. 

419. The fuze embodies tlie followm-g safety nrmngi'in-nls:— 

\{\ The detonator in its holder is kept dear r>t ili« n^edl..- hy u spring. 

i if I Accnh-ntat ignition of th< deicnatnr wiEI nut Lgnire lln= magazine while the fuze is sol 
" SAFI*’ " tlie flrt^h hi thr rings art- 3?Incited. 

Bifim Firing. 

4i5lt ‘I fie i-dvr-T i-. 'i? i--/i i-weri itiid r.-nloved. Thu fnzr is hK by turning ihe l.nttum ring until its 
settir^ rnnrk ii in hnt with the required: .graduation cm tht 1 top ring. 
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CE r XII—SECTION a 
—On FtWag. 

421. Thr inertia of tin. 1 detonator holder causes EL tu stt back an to Hie needle which than pierces 
tie detonator. The resulting Hash passes through two flnnh holes and Ignite the fuze powder in the 

iop ring. 

Adisrt—During Flight. 

422- 111 .? Ihm powder in the* fop ring hums round unti! it EgniLch the puwder pellet hi the channel 
letding In the bottom ring. The fuse puwder in the bottom is ignited vnd bums until it ignites 
til - powder pellet lit the head f>i the channel leading to the magazine. Escape holes arc drilled in the 
nine rings at thi": position where the train of jnumlt-r si- cOciifflenced. Each hole is filled with a perforated 
powder pellet mid clos'd by a bra*- disc which i-. blown out su-rl allows tin: gases to escape as- the powder 
burns. 

A itkm—On BttrSi. 

12:,-5. r'hiNh S jiJ. mg thr rhanncl and ignites tilt- powder in tht? magazine. The fla -.li FiOfii the 

nugazfnu? passes through the weakened portion in the cent re of Lhe closing plug and ignites the exploder 
or detonates the gaine (where Jicted). 

Tile No, lyec is similar to No. 1$K, t-xccpt thru part ci thn screw thread which holds the luzo in 
th 2 nose of the shell has been removed. The cutaway of the thread allows the fuse to blow out easily. 
Me. 1 98c fuzes are used in certain 11. A. Practice projectiles and these are stencillei.1 appropriately. 

Feim- h Time, No. 4IKL + 

424. Th^s Is :i short hunting Fuze for use with :— 

(r'i 32-pilr. to I6»incfs FLE shed (with agasne.}. 

|>'r';i 4-Ench and below (except. 8.7-inch) Shrapnel shell. 

(Ml) 12-pitr, to 8-inch H.A. Frartice projectilrs. 

The body of rhr fuao and the safety arrangements arc .-iunsbr to those of No. S9H, .Mark 11 
(FhtU 19), t wo additional flash channels are bored from the central space round the Spring to the 
i ■ ■ r I i me ring. The top limo ring is empty, and fash from the detonator passes straight to the bottom 
i ljig: which is lillriL -with S.R.604 fuze powder. 

I he total tunc of burning of the fuze is 9 secuntM. To dbl iiitjni.sh this fuze Faoln the No, 198, 
its Sower rirtt; is coloured with hln^ lacquer 

Fuzt* Time, No. 4M. Ptett- T9. 

42b, This fen i-i f■ ■ i use with Shrapm I stanll only in 12-pdr. M.A. and H.A./L.A., li-inch 20-Ewt. 
and 4-inch (Mark XIN’l guns lei DJLM.S.. Fast Liners and Oilers. The fuze must nol be Med with 
H.Ji. sIll'U. The design and components of the fujc are she^n fn the ill Miration, The time of burning 
i-: L'Lvrfi I -ii chat thr- -iult i - -. v phi tied at 5i*l yards range: md no fuze-betting b required. 

5nte/v Anmgtmtnfs. 

I Lid. The dfflnnpLnr holder it- fatTd awny from the rtrih'T needle hv ilia i-pring. 

,-t clion On Firing. 

42?. 11 ;i■ rjrtoiuil ir Eioldwr ->cts back agnEnst I Ik- spring and the nn-dle pierces tEie detnnator. 

A r.u'njf — During Flight - 

42S-. Tiii' flash fiiuri the di'Lunator passes through tin. dash eliaimi-t and ignites Lin- delay nmi- 

posilian which causes a certain delay before igniting the powder pellet and, magaaine. 

TIME, .MECHANICAL 

429. The mechanism <if this, (yjx; ot fuse in designed to run at a predeterjriirted rate after tike fuze 
is armed A-i tbc rate i^ httlr- aflectmi hy the rotational velocity ci the projectile in which i( ls fired, 
th.: time cE running nr Lime til burst is pradically Con^tunt in ally type of gUSl. The df-S-ign h Capable 
oFlying n-.i il in □eitrly all equipment, provided thp tinn? of flight is known, even though the range 
rn.'.ili: rlr nut include: a scale for the actual fuze. The mechanical timu fuzes in supply arc Nos. 

207, 211 lllliI 218 . they differ ottly lightly iu design, 

Fuzz Setting. 

429a, Time Mechanical fue<si are intended to be set primarily by Tnarhatirral fuze setters, and the 
gnidn&tLMis provide .1 sacondary r m far is nf setting by eye with a hand Ley. 

i i.t' |jL^L1 i, \n 1 M,ht! pjL'Ju ii- i^i ji.IuiiIllI l:.\Li j iLiall v fioiu CXl tu 211. Ull- 1-uwlSL ^rlLliig ,l! which UnrSF 

fn.va will f i; i 1 ■■ -i. i ■: i" ■ i-= <k ; with fuses lit fed with the muzz); safety bridge pir-ci setting* less than this 

will give blinds. 


I'uzcs arc l by rotating 111 ; dome in a dockwisr dircrlion viewed From tlir 1 p:>ifit of the- fuze, 
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CH. XU—'SECTION a 

430, The fuzes are issued set " safe " and must be in this condition before using tlie mechanical 
setter. f a fttKr ls disturbed frnm the 1 safr- " *: tring* Jt. mu^l he carefully reset " safe 11 before it. ii 
set by a mi eta pica] sr-rf-t. Small reverb settings tu adjust Over-set fuzes may h-- mudo, In i c main 
setting must bt in a clockwise rhreclinn only Kiijug an nut cnniprunused by .vtliri,: ,ind may be 
imset a number of tinier if inquired. If heavy vibration is experienced, the setting of pre-set rnZ(-- 
miiy alter, If pre-setting is'essential tb setting of such fuzes h to be checked at frequent intervals, 
and in any c-iisz 1 after heavy vibration has uccorrcd. 

Although the most satisfactory setting is probably tliat done by the nn-chaniral fuze :-■ Lter, good 
setting to the graduations by band key is possible if rare is exercised, These graduations also form 
a rough check for (he mr.chameyj setter. Particular care is required whi p string witK a hand bv. 
The key is maikftd with aiL arrow to indicate in which direction to rotate. 

h L iioportanl to ensure lliat. the fuse is ttill set " safe " after the removal ol the cover,. especial!.* 
when it has once been set. 

43], The safety urraugem-eiits are similar to those id Ptrcussioii DA, fuses, and differ fumin- 
mc ntaLK from Combustion Time Emms ra tio detonator Is struck on bring the trim. 

432. 

433. Consideration has been given to tbr uw. of lime ltu:chajiical fuzes for bombardim'iil, as [his 
would simplify tirlH h and the supply of fuses to ships taking part in assault fc Trials have shown that 
under easy conditions a rimt! mechanical fuzj' will function on impact, but at small angles of descent 
or on sofl ground there will probably be a high proportion of blinds [he shell burst is criLisod by the 
crushing in of The head and nn:-,i [hits tinng 1 h-i detonator of the :uze or game, and this train DLacrimi 
must entail a longer delay than when a direct action fuz-.- Li empte-yed, WhertUH rapid Initiation Is ITIOHt 
desirable for bombandmenc shell. 

434. Wht-ncvur possible, lISk-cL ll-jIclui fuzes should be u^d for bombarding, but when the guns 

ihar are being used [or bombard m*nt .. also he at liumi-itiate r«wSim-ss tu repr! aircraft, the ii*- M 

_ time rnrdnnnioil fuzes is ptabk unless a large proportion of tin- tiirgH b :-• -ft go.. . 

I h 'nt Ending arKl unfazmg sholl, {see paws. 467 and 4WH). 


Fm*, TJme p No. 20fi 

435. Tills fuze h fur use with :— 

(i) 4-inch to S-incti H.E. shell (with No. 9 or No, hi gaine), 

!>!} 4-5-inch to 5.25dneh Star shell, 

(df J 5,135-inch rinii bclnw Target Smoko shtll. 

(*v) 4-inch to 6-inch H.A. Practice projectiles. 

Sum 1 difficulty may Ex: i-xpcrienccd on removing Euzcs supplied in the cylinders No 202 Should 
ibis occsr and the fuze caviar become unscrewed from the fitze. tie fuze jtsetf mmsl he unscrewed 
frcmi I hr cylinder by means of the fuao tixine key. 

The TTiecltiliiism -irrlihir r.n (|ia( uf llu No, 211 fuze [Plate ia\-. 

On impact with thin sted pkiting fuse No. 20H with a Nc. 9 gHirvc will also <fc Lunate tbfl she0. 
At short ranges the gaino detonator will be actuated by I ho cni^iny; in «>E the fuze \v\dy even LJ the 
TuKes arr stL " SAVE " : ut lonpfi lungfs - r at ii!>lk|in inqiad ii i-= dirirahli 1 Lliai fu:v - tliould l.ie 
-:■! ti\ Ivarat well lieyonzt tbe target. 

For instruction4 for fusing and unfnzing shell, zee parn. 


Safely Arr4m\emmte, 

436. The fur/; embodies the following safety ormngom-ents — 

[i\ Thu striker is kcpL away frorn tho dsbmocor by l cam-ahap. :1 foot which reals on a 
pill;.i Should any fanJr in the mechanism allow the foot to COirle nft ih. [>ilto-r before 
the fuze ss rotated, further movement of the Striker towards Hip detonator Lft arrested 
by the centrifugal safety catch which engages t\c foot and becomes kicked, 5uti- 
:^f]uent rotation u£ the fiiZA 1 ^vill not tree tliis loefc, and n fu^ Eimrl in this Condition 
wall be bliild., 

\fi) During flight, the Centrifugal safely eswJi opvii^ ■■md ibv - not interfere with the striker 
which is released: after thi? pasRflgp of the ■ SET time. 

(j'?V The ckxkwurJi mn.tiiLiii-.ui ■ .iiuuii In- -Jut It'd wh-cu Un liitf; ii tl^- 

irigger safety catch prevents the trigger Fmrn Si-1 ling I -ack ftnd freeing llie hand. Aw 
long ir> lbe fiiao is set H SAFE " the trigger saFoty rntch is retained under rln- !riegi-r 
bv ;i -1 nri which project^ from tho inpidi:-' nf the dr-me. 
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(H. XII—SECTION 3. 

(?'r| No. 206 A fork II fuzes have been introduced into the service and have a device <xm- 
•o'sring of a bridge piece which prevents the hand of ihe clockwork mechanism from 
rising until the mechanism (ft the fuze lias run approximately one second This 
prevents premature bursts occurring just inside the muzzle of the gun. 

Before Loading. 

437. The watertight cap is unscrewed and removed. The dome is -set to the required fuze length. 

This operation shears' the dome shearing pin and also allows the trigger safety catch to come out 

t*om underneath the trigger, 

Action On Firing. 

438. (j) Tlie locking ring sets back, shearing the small rivets by which it is held, and its buttum 

edge is cut into by the locking pins in the base piece. As ihe locking ring is keyed to 
the dome any further turning of the dome relative to the base piece is prevented. 

(it > The trigger set.:, back and frees the hand thus allowing the mechanism to start The 
hand revolves anti-clock wist-, and the hand spring continues to force it against the 
underside of the- hand race, 

u7 1 } I hi rotation of the projectile causes the rentrifugal safety catch to swing out clear 
of the cam on the striker. 


Action—During Flight and on Burst. 

4^3. The hand revolves until it comes in line with tae gate in the hand race. The hand spring 
forces the hand through the gate and the end cd the striker lever is released, this allows the striker 
tu turn so that its font drops ott the pillar. The striker spring forces the striker down so that its 
point pierces the detonator, Flash from the detonator igrites the powder in the magazine. 

Fuze, Time, No. 207. 

4443. This fuze is for us* with the same shell as No. 266 fuze and also with 4-inch, Mark XVI, 
end 4.5-inch to 5.25-inch Star shell, and 1,.5-inch and 4.7-inch Chemical H.C. 

The fuze was introduced as a strengthened form of No. 2H6, but is now heing superseded by No. 
211 for H.E. shell. 

The Safety Arrangements and action are identical to those of No. 206 The Murk III design is 
fitted with a bridge piece, which prevents the hand of tht clockwork mechanism from rising until the 
mechanism of the fuze has rim approximately one second. This prevents premature bursts occurring 
just inside the muzzle of the gun. 

Fuze, Time, No. 211. PM* 2f>. 

441. The fuze can he used with 

()') 4-inch to £ inch II.E. uhell. 

(it) 5.25-inch and below Target Smoke shell. 

This is a detonating fuze embodying a gaine ; it is superseding No. 206 fuze in all H.A, equip¬ 
ments in which the combination of No. 206 fuze and No. 10 gaine is approved. 

The design and components arc shown in Plate 20 . The mechanism is housed lower in the 
body than The No. 206 fuze to improve the strength of the fuze and its ability to resist stresses on 
firing. 

For instructions for fuzing and unfuzing shell para. 467 and 4KS, 

Safety Arrangement*. 

442, The fuze embodies the following safety arrangements :— 

(0 The striker is kept away from the detonator by a cam-shaped foot which rests dn a 
pillar. Should any fault in the mechanism allow' the foot to come off the pillar before 
the fuze is rotated, further movement of the striker towards the detonator is arrested 
by the centrifugal safety catch which engages the foot and becomes locked. Subse¬ 
quent rotation of the fuze will not free this lock and a fuze fired in this condition would 
be blind. 

(it) During flight the centrifugal safety catch opens and does not interfere with the striker, 
which is released after the passage of the “set " rime. 

(m) The centrifugally operated shutter blanks off the passage between the detonator and 
the magazine. A detent holds the shutte: ill the " SAFE “ position. 

(if) The bridge piece prevents the hand of the clockwork mechanism from rising until the 
mechanism of the fuze has run tor approximately ore- second. This prevents premature 
bursts occurring inside the muzzle of the gun. 
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CH. XII—SECTION 4 


Before Loading. 

443. The watertight cap is unscrewed and removed. Tfce faze is set by turning the dome to the 
required fuze setting ; this operation shears the dome shearing pin. 


Action On luring, 

444 There are two scries ■ I actions, namely, those c.iusedby set-back (which occur simultaneously) 
and those caused by the rotation of tin projectile. 

/ n the first series 

{•) The locking weights srt back and force the ockirig pins into the space betwiren the 
dome and the body, thus preventing any further relative movement between them. 

{rV> The trigger sets back and frees the hand, thus allowing the mechanism to start. The 
hand revolves anti-clockwise and the hand spring continues to force it against the 
underside of the hand race. 

(iff) The detent sets back against its spring and frees the shutter. 
in the second series :— 

(») The centrifugal safety catch swings dear, allowing a free passage for the foot on the 
striker when it drops off the pillar. 

(/f) The detent topples and locks itself back under the shoulder uf the detent hole. 

(tVf) As the shutter is no longer held by the detent it slides nver against the pressure of the 
shutter springs into the armed position. 


Action—During hlight and on Burst. 

445. The hand ravdves until it comes into line with the gate in the hand race. The hand spring 
forces the hand through the gate and the end of the striker lever is released. This allows the striker 
to turn so that its foot drops off the pillar. Tin- striker spring forces the striker down and its point 
pieices the detonator. Flash from the detonator ignites the C.E. in the stemmed channel in the shutter 
and the magazine is detonated. 

Fuze, Time, No. 215. 

448. This fuze is for use with 4.5-indi to 5.25-inch Star shell. 

The safety arrangements and action arc similar to those of No. 207, Mark Til fuze, with a longer 
tim? of running. (Maximum of 8^ seconds.) 


Ml. XII SKCTION 4.—TIME AND PERCUSSION FUZES 

447. These are Time fuzes embodying a percussion mechanism which works on the inertia 
principle, 

The fuze will function on impact before the time mechanism is due to function or if the time 
mechanism fails to function correctly. These fuzes are obsolescent. 

The safety arrangements are detailed in the descriptioi <4 the No, 93 fuze. 

Fuae, Time, Percussion, No. 93, Mark I. Plate 17. 

448. This fuze is for use with 6-inch to 15-inch Shrapnel shell, lr is a clamping fuze and its design 
and components arc shown in the illustration. 

Safety Arrangements. 

449. The fuze embodies the following safety arrangements :— 

Time Portion -(<!• The time pellet carrying the detonator is prevented from falling on the 
needle by u stirrup spring and a safety piri- 
(ri) While the tuzc is set to SAFE, accidental ignition of the detonator 
will not ignite the magazine as the flash holes are blanked. 

( Percussion Portion .— The percussion detonator is prevented from moving forward on to the 
percussion needle by a steel l*dl interposed between the top of the pellet and the top of the 
recess in the body of the fuze It is also retained by the stirrup spring taking under the brass 
ferrule. 

Before Loading 

450. The safety pin is removed. The cap is eased back (right’hand scrawl, the bottom riug is 
set to the fuze Lotting ordered and the cap screwed down again. N T o attempt should be made to 
replace the safety" pin once it has been removed, ami if nut required for immediate use, the fuze must 
be removed from the shell and thrown overboard. 
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Action -On Firing. 

451. Time Portion.— The inertia ot the time pellet causes it to set back through the stirrup 
spring on to the time needle. Flash from the detonator ignites the fuze powder in the top 
ring and the powder burns as in the No. 198 fuze. 

Percussion Portion .—The inertia of the ferrule causes it to set back, straightening out the 
arms of the stirrup spring and exposing the hole in the body in line with the steel ball. 
Centrifugal force causes the ball to fly out into tlus hole. The fuze is now armed, the per¬ 
cussion pellet being held back only by the creep spring. 

Action—On Burst or Impact. 

452. When the fuze powder has burnt the flash passes down into and ignites the fuze magazine. If 
the shell strikes an object before the time portion has functioned, the percussion detonator pellet 
will set forward on to the percussion needle ; this will ignite the detonator, and the resulting flash 
will pass into and ignite the fuze magazine. 

453. 


CH. XII—SECTION 5.—DRILL FUZES 
Drill, Percussion, Direct Action, Fuzes. 

454. No. 45P and No. 230 are in service. They arc converted service fuzes with all explosives 
and ignition arrangements removed, or solid plugs shaped to represent service fuzes. 

Drill Time Fuzes. 

455. These consist of converted service fuzes with all explosives and ignition arrangements 
removed, or of specially manufactured plugs contoured to represent service fuzes. They can be used 
for fuze setting drill. Fuzes, drill, time. No. 206, Mark II. No. 207 and No. 211. Mark III, are pro¬ 
vided with removable rings which can be replaced when worn. 

Marking of Drill Fuzes 

456. (t) All fuze bodies are black. 

(ii) The caps of 45P drill fuzes are red. 

(m) The portions of time fuzes on which the graduations arc engraved are left bright. 

(iv) The word “ DRILL " is stamped on them* 

ANY FUZE WHICH IS NOT BLACK, OR WHICH DOES NOT HAVE THE WORD 
M DRILL “ STAMPED UPON IT, SHOULD BE TREATED AS LIVE. 


CH. XII—SECTION 6. — GAINES 

457. Gaines are used with igniferous fuzes (and occasionally with detonating fuzes) to produce 
detonation of the shell filling and are fitted in the shell directly below the fuze. They are actuated 
by pressure from the explosion ot the fuze magazine and initiate the detonation wave which is con¬ 
veyed through the exploder to the shell filling. 

Gaines are fitted in all H.E. shell with 2-inch fuze holes, except shell for 3.7-inch howitzer aud 
shell using fuze No. 211. Gaines are also used in some Target Smoke and special Bombardment shell. 
The letter Z after a Mark indicates that a Lead Azide Detonator is fitted. 

Caine, No. 10. Plate 19, 

458. This gainc is for use with : — 

(t) 3-inch to 8-inch, 14-inch, 15-inch (B.N.K.) and 16-inch H.E. shell. 

(it) 5.25-inch and below Target Smoke shell. 

The design and components of the gaine are shown in the illustration. 

Safety Arrangements. 

459. This gaine embodies the following safety arrangements :— 

(*) The detonator is not in line with the needle before firing. Should the needle be forced 
back by any cause its point will take in a hole in the shutter. The shutter is held in 
its safety position by a spring and a detent. 

(ti) Accidental ignition of the detonator will not fire the magazine as the detonator is not 
in line with the fire channel. Should the detonator fire accidentally, the gases generated 
will pass down into the vent hole. 

(i»i) During flight, the needle is kept clear of the detonator by the needle disc. 













Of. X IT—SECTION 7. 


Acliun—On Firing* 

460. The detesit Lifts back against its spring and frees the shutter which moves, under rfn 
EiifiuRn^ of centrifugal Eorce, until the detonator h in the centre line of the galne between The needle 
and the fire channel. 

jicftbn —On Burst-. 

461. The gast-S produced by Llie ignition of the majadnE of the fuze fnree the. nuedin rhe gaim 
brick on rn ihc detonator The detonator disrupts and starts tin.- chain of tiffunaLion wliidi parses 
Ltunugb LKl C.E. in the fire channel into the magazine of the guine 

Caine, No. % 

462. This gaine is similar to No. 1ft, except that it is manufactured in lead free materiel, and 
therefore call hr used in sElsIS CilEed with high explosive contflining Picric Add. 

<ftun« h No-. 11. Fit ffr 19. 

1Et. This game is for use with: 

(t) ]&pdn I2'cwt. and 3-inch H.E. shell. 

(h) 4.5-inch, ■! ,7-inch, O.ZSdnctu 6- inch (Mads XXIII guns) end 8-inch Chemical Bursting 

duJL 

The design and components are shown in the illustration, 

Safefy 

464. The centrifugal ly operated shutter blanks of! the channel between the detonator and the 
fire channel of the magazine. 

A LiTfL'H—O h Firing, 

465, Cetlirifu^al force causes the shuLter to swing over against the pressure at its spring. The 
stemmed channel in th-v shutter is thus brought inm line with Ehn dstonrKor and fin channel of tin 
magazine. 

Action —Ok Burst. 

■309. The gas*. 1 * produced by Hit: tgiiiLiui] of the I use magazine cause the drcrm.'iior nf rhn gain-? \a 
dtsnipt. The chain of detonation passes through the C.E. in the shi.ltter and the lire channel into the 
magazine of the gaiite. 


CH XII- SECTION 7.—DETONATORS FOE FUZES AND GAINES 

4ij7. A " true 11 detonator is one which on initiation will transmit ft Wave of detonation Lo the 
high explosive filling of a fuze or gainc. 

The term " detonator |r has been n sod ralher loosely and it became customary to refer to caps 
filled with an Sguifamus composition as detonators. 

Both true detonators and iguit'eroLei composition filled detonators iuy fitted in fpjps. nsc-ii in ft aval 
Service, and to avoid confusion true cletcmalors will l:.r referred to a* "Disruptive" detonators and 
igniteroui composition filled detonators be 11 Ignifctous " detonators. 

Tin? greatest care js taken CO ensure lliat detonator are correctly made, that they an: dean and 
that nn IriosEi fulminate or igniferous composition is on the exterior. In spite of ^ante it is 
possible Lljal over-sensitive detonators may sometimes be 1 passed into the service, and it. is then-torn 
of the utmost importance that detonators or fuzes containing detonators should bu very carefully 
handled. 

468. Fulminate of mercury and igniferuus cortiptxdtkma arc liable to deteriorate and to become 
unserviceable with time i the rate of deterioration of igntferous compositions is very much less than 
that of pure fulminate, 

No age limit is* placed on the life uE detonators fided with igniferous compositions or on compnsitE 
det Dilators filled with igniferuus composition and lead azide. A Sift: of ten years is placed on delouaEOi ■. 
of pure fulminate, l‘he speed ns deterioration ls increased. with the temperature ol storage. 

DISRUPTIVE DETONATORS 

469. Disruptive detonators a re tilted in Percussion Eh A., and Time No, 211 fuzes asid iu all games. 

I he container is of copper and the lotting' consists- of (i) a top layer of " A " iubiu.no md n bottom 

layer of lead azide, or (iij a charge of pure fulminate of mercury. 

Detonators filled in the first numneT have Use lellef Ir Z ,r suffixed to tEieir nomeiidaturc. 

Disruptive detonators are initialed by a direct. blow from a sharp hard needle which causes a 
molecular disruption and a wave of detonation is- propagated to the fuze magazine, 












CH, XII — SKCTION 7. 


470, The sevEiml types of disrupt I'v Uc-1i>liat<-r n-uJ : - 


sf-grain detOhttivT [fiUed fulminate of 
mercury) nnw iiiperseded /or cumm 
filling by [hr 5-grain “ 7 " 


4 - grnin tltitinirttif (jilted C.Ei and lead 
azide) 

5- grain diiwakv (filled fltlrntti ati.- of 
mercury) now suptTscrlcd for current 
filling by The S-groin " Z " 


5 -^ti rti "7" deiovaiot (filled coitipu- 
Eiitiun " A " and Vad azide) 


a-"rnin dslunatcr (di(U >.I A.S.A.- 

6-grain detonator (filled C.H. and lead 
■ aside) 

?a-grmK (filled fulmitlate nf 

mercury) 

“ / "" iUkrtahr (filled compos 
dtinn " A 11 and lead ;i?.ide) 


No, 1 H fu W 
Nu. ISP fuze 
Nn 194 fuse 

No., 4al' J fuzu (Marks 11, VII II, VII’^Ml 

xiyii) 

SO. 1J[ flJZH 

No. II fjdile (Mark 1IZY) 

N i -. 4-1 i 11 / • I'all marks- up 0 :unl jin* I inline' 

Mart X) 

No ISI'fuzi- iMarks VIII, VII[** X; 

N" S ^aiiM | all marks xip to and Including 
Mart W) 

No. 44 fuze I all marks above Mark Xi 

No. IjP fiif, 'Mm lo- V|J*«*Z II, Vill^Z, 

xz.,xiz;i[) 

Nu. 117 fuse 

Nil. 1 l£ fuKfi 

Nu. 230 fuze 

Nu. 2&iT fuje 

Nu. 241) fuze 

No. 24 L and *143- r'i i/■.* 

Nu. 30ft fuze- 

Nil '.kirft C fuze 

Kn, 211 No, 72U fujv 

Nu. S game (ail marks abort .Mark IV] 

Nm H : rid 10 gaint- 
No. 11 cyaine (Mark l j 

Nfl. 730 fuze {magazine detonator) as altcr- 

nathu ri> tlir ^grairt " Z ,r 
No. 234 fuze .'Marks II and [V. 

No, 2S6 fuze (Mark T) 

Nu. 2 (^ninc |bo£h ctetonfttol and gaiii' 1 uie 

absn.fcWrtlt) 

Imzf Ikutib Hydrostatic No. I 


ICN1FLR01JS DETONATORS 

4M. Ignifcrous detonators jgnik giilipuwder by llasli nn4 tIn tr natal funclsi-n i: to i.ynitu ilie 
ponder HILing of a fuze magazine- 

Tbese-detOtLatirtS contain one of two types pf hllmg accoNiOg tu Lheir service :— 

(A, IJntimatuns lor Base fuzes, thv pr vv ussLon part ci Tiim. ami Perdition fuze- and No.s. 

243 and J 24t) J u K.c-.fi ri\; J i 11. I ■ | ix i j : !) W i L,h A llli n Llll l\ Th !:-■ L \ jjl: i rf JjJ J i 11 :• : i! ■ ■ i | ■ -i r ] jji 

Pusses Nu:-.. 206 and 207. 

jlJj Special doNuialfir's (or Time and lh» time part of l ino-" ulld Pm-Ny^in fuzes;, lilh-d 

ii^Moximatc ty hali ,nrid lmlF B misrtEiv: and a powder prlU * 

472. A and B Compcisitions are mixtures of l Ilv Julio wing substances :— 


l-'frinumk itj Mertvrx 
ChivHtlt nf pL'ia-zh 
Antimony xuffrhii 


A M1XTUHE 

... ei parts liy woiplii 

.. . 6 parts by wciglii. 

... 4 parts by 


li f.ejxti:he- 

II ]j<?r Cent, hy Weigtif. 
rC.S per cent, by weight. 
Mfr.o piT ConS. E.) ->-i l; I i t _ 


J^mforuus Detonators, Filted " A " Mixture. 

44tS. These detooafors are made in three sizes —3, 2 ancj 1,7 grain. They aft designed to be 
stiudi by a needlft nn tin- top and .lp. rictr j d in thu lollowing J.lzl-s :— 


y-grtiin dmaulor 


(AifciPEdicir 

i.y-gram tkti'Hafor ... 


All medium and large baam percussiu]] fuzes, 

Nu. 206 fuze! 

,. _ . I I tttu Jri-.':li:i-nc;jl fuze. 

No, 207 fuze J 

I'U-isi.L |:ercu:s.-i.Lon, ba : :.r IlntchkEss. 

?w HI Euzi. j 1 fTimi! and ptTCHJfSion lazt-s pcrcUsHOEiari'iiugc- 

No, ‘-yi i\w inc ur I 


Xo. 24H fuze 
Xo. 246 fuze 
No. 720 fuze 


With largo f hole in the detonator. 

With larger hole ;n the dutOfiulor for pcreus^JOEl 

arrajagement. 
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IgniferoLLi Detonators, Filled " F! " Mixlurt and Powder. 

■174 E'liis 1 vfH j nl' det*mnn>i is used in L]je lime arrangement in firm Tim- and Percussion and 
luii' No. PiO, Marks I to HI. These de-tonatora are more squarely shaped than the plain ignifrruus 
diinnatoF:- and an? deigned lo lv struck hy a needle on thu but turn r 

r Elo df(i nator? litne-d to th< iJdltUi l-TjL Uqn-s uE Time fuze differ slightly in filling and Eannstnaction, 
bui am all made on the above Lines. 

As an example, the weights nf explosive filling iai the detonator Fbr fn?c Ni>, 15-JS urc I— 

1.1 grains detonating composition " H." 

1 41 grains ■: if gunpowder. 


CJI. Nil SECTION H —UISCELLANEOl 

Failure and Afdltenlt with Fusses. 

475 ' Blind? "r " Premature:; " may occur with any H r |>. fit Ji.L 2 .-e They may nbo jeeur 

through a fault ill the shell or its filling quite apart from the misbehaviour of the fuze. 

With percussLon mechanism* a blind usually Indicates that the main detonator of the fuz* Jms 
Med to fire. With time mtchaniims it mny fnenn that {1} the detonator of the jguitihlg jUdAgtjjieiLl 
li;:% I" i;«i d lo fmictioii, ■'«r ItFu. time tings have liuled to ignit'- or (IS) the firm rinR haviiu; i^nilvO, 
ItLf ium powder has failed to continue burning or to convey the flash, to the magazine. The net 
fesulL is 1.1 le same En all cases—the fuy.L- drs-s not function. 

Blil'uf - ill Juj.i-S may be due Lo any i,ne id a kirg-.- nEimlx r i;| r.iiKi s ;ir i-ven | ,i a comblEEatiLKIl <4 
callus which it is impossible to dctsirmirte without investigation. One of the non-tech meal reason? 
ttuly be the fail u re to remove the safety pin or.'and safety cop. 

Th* Lerm "premature " applied to a fuze indicates tli.it .-,iim< jxirrnm of e! m fmtu lift-- lnijn toned 
-'..'im I’ thnn was intended, with rhe imsulr thr.it tin shell filling b .plode.f prematurely. 

478. fiy reason nf the HaJety Arrange-menf? in fuZCS i premature action of the fuze detonator 
will not itlways result in the premature explosion of the shall. In fuzes, r where Hirr 1 if 

nothing to prevent the flash from the detonator reaching the fuze magazine the premature action nF 
the detonator will result in the immediate explosion of rlio hize- A premature ignition of a fuze 
detonator may refill in a shell burstirig when the gun is tred and heimv. thi shell has had time lu 
iv acti Him m 11 :v.h-. A si milar accident may occur owing lo a defective shell or filling. 

It rs important when reporting prematures to take gnat care to HlSLift that full parLk-iiliirs of 
l!r -Jit'll, Hie ftiafc and thi' 1 change lish. 1 in Lie- gun are reported to lElo Admiralty; I hi- will imohSi: 
Hie mfiM-, r to Vk- futiy Investigated and m-oid suspicion Kuril’ thrown on the Jeezc ur on the shell when 
the other is really rcsponsibl« for the accident. 

Prvruatui'ca in fuses-urn y bo due- !■> u kitgi; humk^ uf cmuc^ and it I? impocNbie without thorough 
in vv-sr ignition t" determine the cans*. uE nny mum o^ciil^nutl i-Xfil*i^irjti 

Firing through Muzzle Covers. 

477. Base filled slu-l] til e not liable to premature if fired through a inuzzln cover, even if the cover 
h *'■ i:"iC i'd with icr. Nose fuzed shall may premature if fln-if Ititciagh a ntUZzle cover, mad if they do 
not they will probably h-e hlind. 

47S. For £-fidr. to l'&-pdr. j mlusivc .-—When mLLZP.li: cover?. «.r ;mv outUav are in place., whe Liter 

or not they an- likHy to he coiLU-d with \the first round li n-L should bn pranite fu'o j*WE iCu ora 
base fi.m-id sht'll. 

-I7ib CrtLits, yinth mwi ab&vs; 

ft; WJ-htl circurmstnncEJs am such that tFirr»njghont llh wlmh- ]n. a i i<nl iI-.u iiiH ivlaici'i llic guns 
an- likely in Tfriiaiii loaded, fnmuLtl:i:i '1 lcl- nnt fifth I. I > ^ donnr. -ill .hcEl, wJi'Hilt 
hnfA' fnznd or Willi dir ■. I. action fuzc-i. {ijicLudirg K device sFi.dL) uv tinu fuze>, may 1» 
iir j -l Ihruugh muzzle - overs if candltLons make it liesfrahlv. eu kmep covers in ].fiavi\ 
The Exceptiofis ti> the above are fuzes Noi, 44 and 45P. Shell fuzed, with tK-e.se fuzo& 
.ire not Lri be fir-d through lovers uad wl.en Lhey ■:-■ = H-l- .:u d i? h ne-rasary r,. knap 
cavers in place, the- first round tnust bo a pnacticc projectile or a base fuzed shell. 

(wj When ice ia fiablc to form, ba^e fuze^l shell and K device shelf may sleLI- b-u tired through 
Liu- covers, but F-hill fuzrd IJ. A. or tin,.-. lUtfd with, lime slunill nut br nrad, 

A firactice pn -jectik- (or a b.is^ fuzed shell, according to cirrinn-tUr --ii should be the 
first round hrprl. 

A r, 4r Cartridge., fil', 4n mm, Fl'actioe (A-eighfi^l :ind plugged sIl-.LIj must t.i uwd for 40 mraa. 
EoFors guns and not Cartridgra Q.V. 40 mm, Firojectik PrsalSctf (fuzed and fiEEatl S.R,,274). 
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nr xn -section o. 

fam.- id Fiizi'f. 

4 tM>, Instructions For the care <rf futites supplied separately in tin ryliinkis ate set on I III the 
N.N. & E.R- 

1 Mhi 1 !|- -.-..I r -lit . -I >M ll-'l Ml MU'. . hill .■ -I :l, .m- V 

Fi ,ir by ..vim; th-- pii nr h; ( — rimp.« i-l i Inn imu I'liM in. - . il luil ..li.iH Iv iiinS, ImhiI-I Iji 

irgardc-d as unR lor service, irnl Lin; cemplrp round ret trued to u Naval Armament Depot itL thi 
earJi Hit oppn>T t unity, 

iVUinl Fuze Covers. 

■IMI. MmIjlI filin' com* have provd superior to rubber cover*. 

Mp l-ul cii-virr^ mu iiiit tu be removed (mid absoli.Lluly ncuussAry, due regard Lk^ci^ pend tu upuratioual 
and wr.athrr f.nnditi-nn-., 

I n Lin- - vnit id fun-L L.iiLun. :- I in rmiLiru- repur! (l oi in No. S. ]L4ti(/) | n to -.I.icl* ih\ jutIhjcI nf 

. l»E\v,i-r« ih- .. ■ il ul ill- Uo’.i-■! m-.-i- .mil •■mi ! - M ? ■ 11 1 ■ i wv' . 1 11 \ i • I ■ MIkImUi 

dill 11 is r etc., Lu which the did] iamy buvr- burn fXfXrtpd hnfojft! illld during t hut period, Bltd Whh'h 
1 1im> V 1 helpful in ikti-riniliinK Mi- Cain : 1 ipf I he failure. 


lUt PlustrrSi. 

4^2, Kit planters fuetn a ttirlhi-d ul w.lI-'i pnnliiifj; naxl A iimam uf pmMTtnm for fuwrs of Shdl 
in nady-u* rocks in exposed positions. Instruction* fur m are ccmldned in N.M. He E.R. 

Thn plasters consist ossentiatEy of a conind canvas cap soaked in kit cumposithm and placed 
over the none of the fuzed ubv\l They can be readily n-moved by tht? btak*t4 without Hi-- u i.- .. 

hi v -nr mill I u li imriit. KlI plflslr-r ■ ire -_iipphi-iE fur Shi 44 fuiu-*. 

The method io he used wten jilting a plaster f's;— 

(p) k.-iuMVi- ,my grease f fom n, 5 . il0& < l} [ \ lXLi . 

(ii) I lent the cuiii|H]*itiiMi in \m > Filina ry glmipuL It should remain al full bmi for a bunt 

IS irinim-H Wirin' It i.- uned. 

(AV) Mcil handling Mir pluslers should rub ii litttiemineral gTinme nvsr Mwir hsiiKh to prevent 
thv composition adhering, 

(u'J Place sl paper cov*r (supplied with the plash-r} over the ne&e of the fuse to prevent ibe 
rotnpcMiitlon -idhurlng to the inw, 

(&■) Hip (be plaster into the compoftitkm and keep it thL'm Jor Lme iiiirmtc, so LiuiL it jjiuy 
be well saturated. 

(i'i) Litt Llit pl:L: i« r frr.Mii III: duiiifHJSLiitHL nml jLEow H tru-m-i until III- CCiln|KiHitLos] is no 
|rj| ikji-j- mi my. 

(rj7i Two men slinuhL each take hold nl two and pull the planter t 4 u.ick.ly over tLiu 
nn*r {if dir shi-IL, %\>mm nut. The M-iurn ^liuuld Lhi-ri hr- prrwiod dn-wn with a stlitahle 
piece ol Wood. 

fw'iV) I' inally, dip the noso of shell 4 . 7 -inch and below into 1 hi- hot composition till the com- 
pnsiHno jus! covers the junction tatui-i-n tht bottom oF th« plaster m 4 the shell. With 
■'Ill'll il'iM. •. ^ 7 j|l^ , ll. apply ,1 LV11U N-f CtilupuaUioli with .1 U Iftli. Shtipj:- ’ill .uiv 1 fom- 
p isibLun whicli runs tluwn iui l" t\iv l.n-:lv 5 >f I hr ^lii.-LL when it L5 siood on iCh hn:-H-. 

(ii} To facilitate removal of tile piaster. iL beckct of spun yarn sfrmihl hf rove thfOu^]] all 
four Nm>[>h of the plttfttcr A tugf on Ehia ht>ck&L wilt pull nil four Ionj^ at emce. 


CH. XIL—SECTION ft—FUZING AND UNFUZING SHELL 

GENERAL, 

484. Reguktions. concemLi^ the safety precaulioini u bn pbserved. while fuftiiL^ mul unJiu^iiig 
shi II ai- oll« in N M.l'l.lt, 

Shell S3-pdr r antt Wlow and ah sheU for finbmarifie-. 2 . 1 ; ■supplied fuzed. 

As 14 . wartimi- uiripufr ll.h. shell S.fJS-inch nntl below fitted with I'n/.o- So. 2hd nr No. L?i7 iur 
Mi|.|.lirrl fnzrtl. 

fn sliiph Otto thaw DJUt&i fto Linen and AuKili.iry Veasck, H.E. shell Inr m.i- with Time 
Cvninistioit fuzes arc supplied plugged, with gainer tn ]ioiiitinn (if fitted). Certain H.E. shell for use 
with Percussion, I >.A., Vmo^ arc also isaued plugged, 

I'ur IU 1 MS., isifil UliL'is mid Auh.ili.ii> Vi -.-.m. h-1 M.-2.-U 1 ^ w I. .11 -. .n1 1 1 1 1h I \n/u l: M-jm h 
dielltue 3 ' iui il pluR.icuil and nn -m bfsnrd with muistiino. 1 Irrui] Naval Armani^, 1 Supply petHytirn I 

All eomponeiils that screw into Ihe base of a shell (r.tf., base fuzuji.j tracnr&)-have left-hand scraw- 
thffart-s- Nrise fuzi:s have right-hand scjvwThreads. 
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IMSTRUCTrONS TO FUZE GENERAL. 

4S5. ft) East Lhc "grub 1 ur filing screw in tli-'r ansi- of r.ie ghi-Lf rigbl back In i-HMLcO I hill il 
ek-ir- the thread^ nf rho plug. Thf scim-w rwats will he [uum] full nf Sulin^. 

[ii) Unscrew the plug from thi- tuzi- tieb nnrt remove the ping ilrul washer. Webers whaeli 
ire Sometimes fitted round the head of ,t No. W game shnulri not be r< moved, [f tb 
pi up cannot be unscrewed; with the emice fmt key, the shell is to be landed at the 
first opportunity nt el Naval Armament J.-VpO-t. 

(m! \V'i[K the threads of Lite fuze hole to ensure that no explosive is Wt on them. 

jn) Goal the tlne-inls nf the fuze with Mark V Lump. taking cart- that no luting lh applied 
tu the bijtr-i]]i of ttiB fuze Place ■> fillet ol Mark VI luting of R.D. 12Q&A under the 
washer. Xu lubricant other Ilian Mark V luting is to li* used ; it i* to he applied with 
.i new brush, Mark VI I'l; in- i-. tucky and should be applied with a wuixleti spatula. 

(l I See that the game is acreWfid home. With.a No. S gaine Ehis is done by feeling with 
Llie fingers that Lite head of tin 1 game zs bdo.v the surround! nr; washer (earn being taken 
lli.ll tin pi-*w plate iif th" gaiui not lOHCliorll with i-LLu-r gaines it is done by 
hvltng that Ltu; panic itself is not Ujohl:. If the gain* is not .screwed honiu I ho shelf is 
to hi- returned to a Naval Armament Depot. 

f-i j'J h'ir washers to the fuzes as Mows — 

N Ur-., 44 and 4Sp- — no washes, 

Percussion, D.A., Time, TJmr ami FcrccFwkiri i copper asbfedos washer unless ,i 
washcr has already been fitted. 

(vii) i it\ Insert the Juse and screw house, using ru men? force than can be applied by hand 
with th^ servu-e fuz* key Tin wash* r must l>e kept central so that no part of it 
protrudes beyond the side. 

]l-': Fuses fitting G,b. Susie hoi ■■■ ■ ; r., X*-.. 44 and 45 F fuzed are screwed in by their 
caps, which arc slotted acin-v. or provided wiih a square recess in the Lop. The 
cap turns the fuar by the body pins, on h.* which the rap fits with a bayonet joint. 
It h not always possible, l*ettiuse of llr taper of Hie G.S. hole, to screw the fuze 
Far enough in for the untb r-ude of tin bcir] rn tor on rhe* bqCtom o( the recess ■ :. 
the nose bush and a r-lzght protrusion of the fuz-e is to be accepted a fillet of 
Milrk VI luting b npplted in tin- m-ih-.k, in rfia dull undf'i Th- hear] of tin- fuze. U 
h essential with fuzes having ;i seniw-r.r:v. : n watertight safety cap and tightening 
plug !>■.£., No -ISP ftt?.e;-! ihut the tightening plug should lx- in the screwed down 
position when ihf: fuze h in tbe shell, 

pi i 'lizr.H tritting 2-inch holes arc screwed in by thu body. The fitting key takes into a 
gjoove or hole in the body. Thus, tn Time fuzes with watertight covers tlie cover 
must he rfininvcd brfure srrnwing in Ihi Euzc. 

[\t) Time atul Tiiiie ^tnd-IVrcusstosi fuzes must lx* act SAFE before they Jrc inerted. 

[viii] Screw th-n snib &:rcw firmly hmnC. Fill up its rccc&s -with luting. Mark VI. 

\JX) Praloct r Kl“ head, ul t]]c luzc frum diiiJip. Tlii^ is applicable unly to No. +4 urul earlier 
marks, of No, SfiP, which have no watertight cap and have not afrearly heen water- 
proofed in drqiot. 

The procedure is ;— 

(d) UrLlk rFii: knot hi Lht: beckt-t n.f Ui=. sniety pin. The bicker i^ rove tliruugh Lh*.: 
i:-rnwn ut the safety cap. No, 44 fuzn^. Marks X and hdi-r, iLu not have a bethel. 

(fr) Hemow tlie securing phi or pin-.. In No. 44 fu 7 .es, Marie X and Later this alsn 
removes the safety pin. 

(c) E?r:move the safety cap carefully so as to avoid any strain on the betket of the 
safety pin. 

(dj Examicic the IVttmcLLL oeuient ovi/r the head the fuze to sm? rhnt it is ^mnd ami 
in good condirimi ; d it i.-. n-it in g-nocl aindithm ih-. luting may vo-ik dawn into 
the fuze and saturate Lite detuilalni Fw.i ■ w! -"ch lu = n:'T in gun-1 omdithm slmukl 
Ik 1 retuiued to A Naval Armament EOeprt. 

(d) L uat Lhi:- tup portion of the fuze with Nark IV luting, placing a rhick layer ever 
the head of (lie Iuk . In applying hitusg i-i the head of a No. 14 fuze care must 
be taken to avoid depressing the needle disc a£ thii will lii" Hit- detiinatCJ. 

(Jj Reeve the becket - if the ^frty pin Ihrcnjgb lht crown ■ ■£ tlic ^alct 3 i cap. 
kd Replace the ^nfrly rn-p 

•ji'ii Replan Else securing' pb pin- and Dl^-n nut iLt: split ndn. In fuze:-:, No. 44. 
Miuk X and ls.h r, n>pliu;a the safety pin ~ if any dilficulty is encountered in wi 
doing the fuze shutM be tetiibved and returned to a Nava] Armament l>apot nnleg^ 
it h likely to I* Jmd In the near future. 
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(?) Ki?-knot thr- hrckr-1 of the safety pin. 

n future manufactur 1 tin* lulLllii in i\ be ni.jipli-.-iI to the Imra..| of Mh bua lit 
ttii: fuza 1 --filling !>?■ 1 ^i3 ^ S.n further w'aterproftEin.L’ -in |>nard will Ik- ncdts&ary 
with 1he sc tUZCr-. 

(.vi With IXA iuzcE stencil the word 11 FUZED" on the shell with 1 hr specialvcrnailicn 
paint. 

INSTRUCTIONS TO UNFUZE GENERAL. 

49fi Unfltf-dlg shell i-- carried nut by reveramg tlic operations just described :■ 

(d! Flhsc the gnib semw right hack. 

(fYJ Unscrew ill l- Jute with the *i-rvjcu Inzi- key 'in*ini’ no more- iorcc Lli3.ii can he applied 
b> hisJHli If Til' fn?.*- eflnnot be removed bv 111 is nvuu 1 ’ , c Eli * liized sEu'lE must bn re 
turned t' , a NavaJ Armament Depot ;-l thi" first opportunity. 

(ml Exiunim die iU^«- to -=■■: (lint Vm part of it remains in Ihc she-ll. If a portion remains 
i 11 ill- -l:i"il. the . !ii. U l- to li> h.mlLd wiLFl e-.nr, kcjjt In the horiz-ontat pushkin and 
lov.ei' d ov'TbuztnJ in deep water, The i> m.isnder of the Eue.- should be bandied with 
cart and thrown overboard at mire. In mi dmuri-.tiuices should ain attempt be made 
Id remove a portion of a fust rernimmg in a sht'LL m board H,&i. Ship*. 

I re!. In -=t 1 the plug, with teutliH «a*hci imder th flange, arul fullpw i procedure simitar 
to that in - nt). 11 1 and (vjV) U pirn. 4 S 5 T1 1 <- rtirco rU I ihr ptNg in 11 st be w \,I dean 
bdme applying th: 1 ■ !- liis;. S: i w up till ^mli screw and fill its recess with luting 
Mark VI. Care is to l-■ taken that the eiMrect type i»F plug is plmvfl in the sin ll 

Strske ihrougli the word " FUZED " h- irh vgrtniliou paint. 

(cm Replace- the fuze in a Lin cylinder and seal st. 

TIME MECHANICAL FUZES AND FUZE NO. 230. 

■i$7, Shell supplied fuzed with M- «. 203 B yQ i,-i 211 lims may .sJm.i be used with Fuse No. 230 
over Gainc No. 9 nr El.< and : 7 V ‘t vers& r Wlmi 1 No. 11L 3 fuze is fitted 021 board in place of any other 
fuze and gain!", the ' G.9 " or ' G. 10 " markin'' - n the *hi II should be erased or barred out and if a 
No. 211 i li?> e is being replaced by other Fl ue mul g.iino. Itn " G.9 11 t m G.10 ' as applkable. sLrnuld 
hi: added by rt-eneit to denote l Llo- jii^&exilc uf a ^CLiiK 1 . 


To Fuze with Fuze No. 211, 

4SS Un--i! Ill- l;ti ib screw fully buck ami remove Lin plug -;uidi leather washer] liy means "1 
K- v No, 31ark I, or ;l suitable screw drive! h.kjiu; -. are that tin- i:ompi..-m tLts Cif the GKplodff system 
are not. sjj'lled bom (he shrll. In i-nH-ur" that all tin- eornpur^cnTss Gto in place .1 " gaupe," rleptli of 
Cavity, read H.E. shell, No. 7 is supplied. The 1^1 ■=:- Mm-^Sd I - .ipplinl to the shdi cavity, Lining the 
Lunger end uGLhe wh.ioh i-. m.irk^l ' NOT GU." Tlic beltom iT the guugi- will rest, without 

jSKfiStire > on the exploder in the cavity and Lhe DacS^ should fee jfl&i clear of the nose uf tiie shell. If 
the gau^e, witliout undue prparft, touche the nose of the shell on both sides the shell sliouU be 
re-plujj : e.i.^cl ; i iffl 1 •-1 unn-u to 1 Naval Armament Depot at Uni- Fn -.1 opportunity. 

If ithc gauging h. cciTKt screw in the fu-w? {which bos a copper asbestos wiLslier secured to it) 
LisinR Key No. 99, Mark IIJ (Schedule of keys, page IBI). Screw (he grub screw hrmly home and 
iill the rr-ry y.-. with luting; Mark '-"E 

To Fuze with Fuze No. 230 over Gsine Ns. 9 or 10, 

-189. Ease tti-.‘ grub screw Fullv F'-itk flint remove tin- plug No. 20 (with leather washer) i:-r fuze 
No. 21L, takmg u- r nt the mm|xme: :1s nl the i-xpSwl-'i sysa III atv D<n spLUi d n«m The shell. Gauge 
the cavity with gang- No. 7 cis -h -cribi.-d aho-v* for No. i'll. Insert gainr No. 9 or 10 by means-of 
Key Nu. f^t, Mixk FT The gainc, when scn-waid down, cset-d not imice n]etal-to»m^:taS contact wirh 
the mating in th% .-InlL but thnuld gw* firm ^mpiV-?»Eon U\ the exploder nystem. Undue force h 
not to he uF.e-d, Apply ^auge No. 7 to the fuze hole using the end marked " GO " after insertion of 
^airi :. The flangf should make met^1-to-metal contact with lbe none of th^ shett. If gauging i& 
ci.-rcect, sn^rb I'u’tg N o. 2^i. using Key N-. Ilf I Mark I (inking care that the eoj>per aetata* warier, 
which is Jtrovidfid with th. fuze is in pk.ee]. Screw the jgTtll? ^/f/W .firmly honn . FtU the race. hf. with 
luting, Mnrk VI 

To Remove Fuze No., 230 and Uaiuv No. 9 Of 10. 

E'.AHC the ig t uI: screw Fully bitch and uiwcrew J'azr- No. 23U (with the C. \ A waKbct) and un- 
^1, w Ltie [gi 11 ■ ■, r mm: ih- stnii imptemi rus :i^ tU«- — fot fuEthf; ffi-senhed ahuve-. N<- undue force 
should be n.-ri! Lin- ilu.ll cun I h-.il be with l uz- M'o. 21L or plugged with Ping No. 20; Hit 

precaution* and gauging fls set out in par*. -I-Stf brlup observed . 


FUZES IIS !4-lNGII h 15-INCH Am 10-INCH p H.E. SMELL. Fig 5 

PH. Thr-se stLL'ii, whcii pj-i p:inri tr>r time fuzes, are m;irk-e<l with 111*7 word " TIMF 11 m two 
placuH on Mm'- m;:-.c r Jl 15-inch 1L.E. -htLL bnvi- zw:e :Jt!n> ■ in place, Hie cap^ should lie removed 
;ujd li ft off after fuzing '3 'Ij - 1 approved luting M Mark VII or Vllm. 













7ft 


nr xn --section a 


Tu ictnrtvp rSniL ComhuuNtin Flw« in 14-indi md IG-inch H-E. Shell and Pua* with Fuw Ny. 118. 

(rj|i Slnck batik i ] k ! r l>l i]]ill ■ i-. w, 

(■!••! ki.rn uvc the time Iiezl- With key N o. -SP ;mJ replace m its t^xr-buiiled cylinder. 

{r} Remove f]i^ game Nn. In with kr-y Nn GS nml place similarly in its cylinder. 

\d) Iii Lci rspliKkr. 3 nr. I .1 |h-I]l-|„ ui'Jtll lifiii^ liniuL 

(|) Oib| gauge No. } tv*[ rhr- depth Of cftVUy P urnd If enrreer, insert two tracing cloth discs 
on tup of th-. 1 exploder. la,uu^D Nn. n is a. " Not Go " aii^c, and when. used, the battOtti 
of the gauge v. ill I'-yt. witbuu pi -..me, on (In. 1 « xplKlier. 3 oz L i'.E, pellet, in the cavity 
and the flange sbmdrt hi* jimt idnar ill th; none o£ the fIll 11. Should thi- cavity bu <4 
intOFlVCt drpc.li, [hi- nil i -I I mild hi nrUlliu'L In [hr n- m-i N\l i ,',iI Ai iiunnjil Tfr|hi[. 

(/) Insert Fiikl* No. IIH with >pi(■■ *i *i-I■■ w i h« i i ELun^r willi K py*. Nu I l.i or 

No. V21. using luting wh- r* and .l 1 -- drsrrih'd nn Ihr Idiigruiti. 

■:/l Tighten the filing screw and cover with Iu: eeijj. a_s called for Oil the Diagram. 

(A) At thlMEagu tile ’Criiiillin^, « ■ i rhn word “ [it tv " in I Wo piemen ^ln ■uEi E t» CjPld ChrQU^h 

hut not (ibEiler/iind, in OTwT Mint It . . pi known that IIiIa slirlh'sKi In [ I I o-.lii- 

t;ik<■ li pfiiintf mid tJnic fmn. 

To ritmm'c Kuzc No, Us in 34dneh find H.F, Shell and Fusee with s Time Combustion Fuze, 

4BIh ((f) S1m:k hack ttlP fixing FiTcw 

(AI krinovi- (lit! f lixi 1 Nn, IIHwIlli Kr\- Nn. EIM m j Nu. Vl\ nml n-plm i in o - lijir hiimh I 
cylinder- 

!i : Remrm- dir LWU tracing doth di -• - -iml hit out thr i-xploiU-r, 3 uz- C.E. pt-lh f, using ,i 
hiKiN mado of brass wire, In order tu re that nil ramponentt ait! In place and mho 
alilr' for TVi-eivini; U -dii'li | I I 11 1 1 -m in.n U[>c4i the an-.-i 1ii.il n| No Per llt^ninr. ^jiLllgi 

depth of cavity filled H*JL ditnt Nu. 7, Js nuiijilictl. Apply thh gituigr tu the shell ntvltv 
Using thr Irmgpr r-nd id ill ■ niurfc^d 1 Niil tin “ I I■- hultom of Hr 0 iu^i j wilt 

ffSl, without pre^ure, on the rxplcnJtring unit in the cavity and the flange should be 
|ihC ili-iil if rln- n i -i • - I' r t M ‘ sir'll. II li- |«iuini- wElhnut undue pi > ■.-■in- I mielirs lln- 
tick of the rinll on UMi sides, the shall should be replu|god and returned <u ait Armiutlcnt 
DtjiiH at the first iepjMJiluurly. 

[ t (\ ir the piiugrrig is ron^cr in it i;.iim Nn. si m |U willi Key Nu. 

;r! Apply gauge Na. 7 to th: hole, u^-in™ tEic end marked " fin nttc-r iiLi-.-rl imi ijf gyjm-' 

TEli- flini^i j should make metal to metal con tact with the nose of the shall, ta ln-mriwr. 
II' dull kIi-i Id III' || I Hill'd. |'h|-!'■ I will ]'lii£ I li ■ - 2 imli Nn II In thr n 2 --L 
Niv 1 1 Aiimuii- iii 11 -1 - il. On n ■ m nim lould plnu fim- Imlr LJ mrh N.-. l:l h.- in-..-r i- i 
f/j If the dfjali E'? correct iaz-+'IE futE Nil. Aw r pladtlg a cuppcr-iiSbetlus warier under the 
fiangi!, r. r fuze No. Pd, which has a capper-asbetos washer secured to it r with Key 
No. S£\ ,, : in i L: lulinu when- and ,i- tle^iilit-iL ■ n lln l 'ci^nkm. 

(#) Tiprli^ 1 * lb* 5 liJtbig >il'i-w milcE cover with IniLnu; .i i ailed tor nn Mlh Uiunmm. 

{it) lln' wnji] I3ME ■'fhouJiJ Ik- ii'^lci3c:ll.led nt> the sludl 

To mnuvc J Timi; CEUrtlmsliun Fuze in 15-inch II.E.. B.N.F. Slid! and Fuze with Fuze Nu. 

^S-H. f*it Nlack back tliv fiKiijg screw. 

(ftj RenlOVr Mi- Meeli- !u/. with key Ni>. 8t-> mil re|ifiw «■ in jr h hiji.'bmided rvlUnler, 
fi I k-'inoVi- lln l;.ileih' Nn. M ul IP wliIj k y No E^i .iul' | -I .in- .innhnly m ii s cylilnlii 
\tf\ RemciiT lln- two tracing rtnr! rljsrs, lift r;-i t the L:nploiliT LiEj dram E‘ I' pi-th't, Uj^elher 
Willi Lhe three ^hLzebuard ditics placed at I he underside betweru the pellet and lifting 

hand, iL^ir^ a hook marli- nj br.i^. wire, 

■£«) In^i'E ttpbder> S-rtz, ‘I.N.'I. pdkt» with UltfUf bnud, follow^ by two tracing doth 

dkL 

■'}) tc-.mg- gangc No. H test the depth of cavisy tiaug^ No. M is a " NOT GO " gLsuge, and 
when Used, the bottom of the gauge will rest, without pre.RH.ure, on the tracing cl&tli 
lists in the cavity and t he flange should be just clear os mm (if shell. Should the c&vity 
he nf intu jm-rt fh'jhUi, I lie dull .shonhl hi raliiTEu-ri to thn cu';ni .1 Ninvil Ai snarttent Th"put r 

fjT) IriMft fuze Na. 360 with a tapper wtiAhci mulcr tha llttn^ci with keys No. 11 !t or N> ■ I :■ I 
taing In ring sparingly on the Elirfuds, and aKi nn Mm n^pj.hn'-uslir'siui WiiKlicr ut nuik>- 
an cffectiv-r fc:rJ. At Mils stagi- fuze Nr>, JK^> shout*I h:ivr- I he f."i r- ty cap rein- ived mid 
She walr'rlifcbl ikjvl'j ill jjluce. 

’In the a vent of the nhclj Im'Ijv i^Qlsld fur : xm furg^En which tlie 

com Hi nil poiiili d sin II wi i< ■ l> h.;ii'd h> ■ I t;n k, w .pri'h-l ■. ■ I im- ■ jilii^ will U? suppljcfl 
h.i replace the No. ikW ftiri. 

■\fi) Tigiiten the fixmg screw and cover with luting. 

[4] AsHwmhle the ullny ^ip, liiluk liilin^ ^mriuulv nn the ihrrml heliE uImi mi Mu- llanHn r 
[/{) Al M-.i. /,c ii : ;i > Mm '-Ei'rndljT'i: "I i hr'won 1 ItVIh l . | A i> mi lln- 1 1 ■. >. • I hmlJM I- 
Emrrrd thmiigb but not obliterated, :ei order tliul it muLV hi' kunwii I hat M'-v- -.lir-Jj i ;L jj. 
he exploder-ed lc* tak^ a gains nnd time ti^e. 




















€ ] [, XII—SECTION 9. 


KlALlTQl 

*4UfeT tt riTTCS HERE UHLIa l 
1I.4EAH AiltUULttl Tu TUI = 



SHELL &LH1CH EXPLOSIVE I4INCH HtAW M£ UB AND hh inch MK H& 
FITTED FOR TIME FUZE, AND METHOD OF CMNCE OV£P TO O^FUZE NOSlB 
- At FIBtC- A^TtR RcMOM-L OF FJZE COVER OR CAP. 



£ Ti*fil*ra 


SHELL FITTED WITH BASE FUZE l+O S$i ArO TlfctE NOSE TLJZE WITH 


GAlNE NO. 9 CW IO. AS- FSPED AFTER BEMWAL OF FUZE COVEP 


Nffr«--XIMC W.LGT tip i A hill, rnro in rnn rabbi km 1 c-k 



St^ELL FITtEO WITH BASE FUZE NDlSM *N& 
O.A-NOSE FUZE NO- 160 4JNPEF A 
ALLOT 1 CAP-AS FIRED 

X J*MCT fa If i«ABf WITH IVTlMt IHH.MH 

Y UHP£MI*F flr LXyjLlflEX TB CL 
WITH LMTIHA H.E.VII 


EHEIL FITTI0 WITH PASE FUZE NO. SSI AND 
NdSE PLUci:aEP#3ESENTINC DA. NOSE FUZE 
NO 1*0 AND ZINC ALLOT CAPj-AS FIRED 

NQTE- 

IhdifrfE at plug -a FuiL rail Wilt -nlh 
WfTINfi HMA1 P^M-IP FllXiLD 1HELA A1 C TO 
Hi,'C | H 1 K r f +C>CP lhkLE.Ul E □ WI7H- LU'IHC. WITH 
ATftf TH ■ EXES-T «M*LITfi¥ FIl,CD WITH 
i U Tl H'j A r T E.H THE KR Li FI- KD4lb 


FIG. 5 .—FUZES IS E 4 -IN 


1 S-IN.. AMD a 8 -IN. SHELL. 
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C1T. XII—SECTION ft 

m. fuzes Am CAINES IN LISE IN THE naval service 


TYPE AKIi 






5ERY3CE 

NO. 

PARA. 

PLATE 

[■UOJJiCTLI.ES ta 

fiTfK 

HEMAEtira 

Of ttftJH 



WHICH USED 



Percussion, 

Ditccr 






Action. 







l&A 


— 

— 

HE, 

S pdt and 

ii-pdr. 

O.F.M. 

45P 



-rtf 

HE. 

12 -pdr. In 

for anti-.shipusp aijains-t 






6 -inn h 

thin plaice 

44 


353 

rrt 

HE. 

3-pdr. 1 0 

1-tit Ikimli.rirlmerit 






3.S-irijFi 


117 


— 

—* 

Sinolcc Shell, 

fi-i nrh 

1 





Smote Shell 

6 -iltoh 






(A.Q.1 


>Or Fuze NV 1 tS 





1 h iillc&I Bur-tiaf. 1 : 

6 -inch 






withmF ;■ Haim 

Mark XII 

J 

m 


30 

Jd 

ELEL Shell with¬ 

3.7-i n c h, 





out Cp^'i Ecu' 

1 4 - i ti e h 

to 

1 H-inth 







Chemical Bursting ' 

S im-li. 






■. ■. i 11 1 •::• 1 11 ix f 

MrixLc XII 


230 


359 

16 

H.E. Slii'll HVttti 

S i i ■ i l 1 and 





Gairu . 1 

hfSiYw 




— 

— 

Tirget Sinok* 

4.7-indi 




— 

—■ 

ChejUifcjl Hursrin# 

■1.5-lni'Jl :> ■ 






with Gaine No. 11 

H-inch. 
except 6- 
inch fttrtrfc 
XII 


me 


364 

■— 

H K., IkN.F. 

I54ncii 





(■withdrnt GnirLL j i 





— 

— 

13 I-' 

2-pdr L.V. 

O.F.M. 

241 


^5 

47 

Il.E. 

2- F lr. 1.. V. 

Su\y. \ 4 .?df* N-h. 131. 1 . 1 1" 1 






5- pilr ii3icl 

6 - pdir, 

246 





" K " device Pro¬ 

6 -indi and 

O.FPM. 





jectiles 

H inch 


24:l 


_ 

—. 

hie. 

2 -jidr H , V , 

— 

24 G 


.17* 

*7 

H.E. 

2-1 Kir. H.V, 

Superseding No. 243 

24F 


jSg 

— 

" K 11 -.J: vtc: Pro- 

EE inch to 

Modified No. 241 to 




jtjctiles 

16-inch 

allow Ltse with Mimed 
rhar^ns as well as- lull 
charges 



251 


J74 


H,E. 

-S' 1 mm. Bo- 
fors 

(British) 

Superseded 613.' No, 25 s 


252 


375 

— 

tiiceinlutry 

2>\ min. 

Britisla and. American 





Hhpcinf! 

TTuifinfachii-r O ,E M. 

ssa 


577 

—* 

H.E andHiE.,-!. 

20 mm. 

British and American 





Hh|i0in> 

manufacture 

254 



-*- 

Il.E. H.E«/L lUic] 

!*J mm. 





H.E./IX 

0'ilLki-n 

20 mm. 








H la p tu rn 


2ns 


375 

J 7 

H.E. 

40 mm 

Supcrsrdos No. 251 






Before 


25K 




H.E./L anti 

20 mm. 

Brilisb manufacture 




J .T. 

Oerlikon 

only 

250 


J7* 


H.E. 

40 mm 

— 





Unfair* 


Percussion 

Base, 






Hotchkiss 


iS 

>hil Skill 

3-pdr. mid 






finpd r 






c.r, Shfiti 

2 -pdr. 


Percussion, 

Base,. 




1 


SmiiU 







203 


— 

— 

5.A.F. 

2-pdr- 
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TYPE rtNn 
jfrftVtCE NO. 

PAHA. 

Ft AIT 

PHCljEClfELES IN 


riUN 

OF FUEL" 


NO. 

WHICH CSED 



Percus&Lim, Base, 






Medium. 






VZ 

— 

— 

C.P Slid] 



IZF 

__ 


i\.Y Shell 


1 '2-pdr. if. 





■■ 

4.7-ini:li 

12F.R. 


_ 

C.F. Shell 



taw.r. 

._ 


C.R Shell 



12F 


— . 

S.A.P. 

4.7-inch 

Special 





and below 

500 

& 7 


S-A.P. 


12 'pdr. to 





6 .25-inch 

SOL 

#7 (f) 

iH 

SAP. 


12 -pdr. tii 

S.25-iiieli 

502 

& W 

— 

S.A.P. 

4.5-incb, 





4.7-toch 
m lb.) 
and 5.25- 
mch 


551 

.1*7 f™> 


CP. 

H. E. r ft. X. F. 

i 

f 15-inch 

Percussion, Base, 






Large. 






JSC 

— 

— 

C.P.Cr filled pow¬ 

6 -inch arid 




der 


above 

3o 


— 

C-P.C. lilied pow¬ 

6 -inch and 




der 


above 

IF without delay 

-_ 

— 

C.P.C. Med pow¬ 

64neh 



der 



1SD 

_ _ 

— 

A.P.C. ; C.F.C .; 

6 -inch and 




C.P.BX. filled 
.HheUita 


nbow 

153 

— 

— 

C.F.C. Med T.N.T. 
A.F-C filled 


15-iuch 




T.N.T. 


14-indi, 

_ 15 ini li 





' 

and 

I53A 

_ ' 


A.P.C. filled 


16-lnch 




shelEite 


h 

35 4 + 

W (>*) 

“ 

C.P.C. fittedT.NT, 


]5-inrh 




A.P.C lilld 

tUnch and 




T.N.T. nr skcillcc 

above 

345 

_ 

— 

-.A.P.C. [i!bd 


S-inch 




T.N.T. 



345A 

_ 

w_ 

5. .A.P.C. fiLLd 


8 -inch 




shdlite 



346 

79 r {('») 

— 

y.RC w 

1 T.N.T., nr ^helHEe 


K-tncti 


_ 

-_ 

C.IVBX. ; C.FX. 


6 -inch 




or $ r A.P. Mart 
T.N.T. 



479A 

-—, 


C.P.tfX. ; C.PC. 


6 -inch 




or S.A.P. Jill M 
*1 iellilt ■ 



480 

W {i) 

IS 

C.P.KC. ; C.KC- 

6 -inch 



or S.A.P. HDod 





■ 

T.N.T. or shellite 



Time. CkmrtHJKtion 






00/44 

— 

.— 

H,E. (16 lb) 


6 -snch 





2OcwL. 

124 



C.N.F., 


S^pdr, 


cu. xrr sKrr rox a, 


HE MASKS 


J.ead-f'nv m ■ tal, UV.il: 
erted creep spring 

Lead*free utelal. For 

use mifltr base COwY 
plaLcs. WtakiMird 

creep spring 

Sii|Kr3anes No. ]2L' 
Special 

Siiptfs&lte No. SfiO 
Weakened creep spring 


Weakened creep spring 


'> OlHoIr'srsani 


h Supersedes No. 1GD 


( Supersedes Noi. 153 
and m\ 

J-Supersedes So, 16J) 

Supersedes Noy. 34B and 
3HSA 


Supersedes No. 16P 


Superseding N;is. 47^ 
an.£ 47 SA 


Obsolescent 

O.F.M. 
















































CH. XII— SECTION Si 


TYPE AHD 





SK-HYICE MO. 

PARA. 

PLATE 

PROJECTILES IN 

GUN 

OF FUZE 


NCI, 

WH rC'H 1]<F_EJ 


Time, Lomhu^tion: 





Cinfrf. 





I2S 

411 

*9 

T.N.F. 

2-pdr., 3- 

prlr. and 
6-pdr, 



IBS 

— 

— 

Target Smoke 

FHn-oTi 




(m IbsJ 

29 cwt. 

im 

4*7 

19 

H.E, with game 

li-pdr. to 
■l^-ineh 




Star Shell 

4-inch and 





fcetow 




SmakE Slii II Kk. 

+-inch to 





5.25-intb 




Chemical H E. 

-inch 





andtS-nicb 




Target Smoke 

44ndn 4.7- 




with gainc 

inch and 
5.25-irc3i 




H.A. Practice Pro 

Pi-pdr, to 




jt?uLa]rjLi 

-h! EncSi 




Palling Target 

] 2 piir. 




Shell 


m 

4*4 


H.E. Shell with 
gaine 

Shrapnel -Shrill 

12-fjJr. to 

115-inch 
4-inch and 





below (ex¬ 





cept a.7- 
iiicEi) 




H.A. Practice Pro¬ 

12-ptSr to 




jectiles 

8-incEt 

401 

— 

— 

H.E. SMI «id 

12 pdf., 3- 




gainc 

indb, +- 
inch, Id- 
ini’] i, 13- 
inch imd 

lfrfndi 




Shrapnel Shell 

-l-i nch nnri 





Ix'iuw. (ex¬ 
cept 37- 
inch} 




Target Smr&eSftdi 

■VS^itlC tl 




with game 

and below 




EL A. Piaet iO" Lrii- 

12-pdr. 


- 


jeetiksa 

H- inch 




l : a LLing Ta rg i- 

4-inch 




Sin II 

Mark, V 
anil XVI, 

4 . 5 - i ticli 





amt Sc¬ 
inch 

402 

435 

Jd 

Shrapnel Shull 

4-inch and 





bnlnw (ex¬ 
cept 3.7- 
tneb) 

'E'eftiL! p Mechanical, 





X 

4J5 

— 

LI.E. with game 

4-inch to 



Star Shell 

3-iiicb 
4.fi-inch tii 






3.25-inch 




Target Smoke 

.^SS-incll 




SiusD 

and be law 




H.A. PrartiW E > ni- 

4-inrEk to 




joctibs 

S-indi 


r-i 

REMARKS^ 1 


Supersedes Mu. 124 
Mean T Lin r sat hall | £?.<> 
seconds 
Qbgple scent 

A'Sciri Time set full 45- 

bCCDIlds 


Mean Time -st-t full 9.7 
seconds 


Mi-:an Time set lull— 
Mark J, 3(17 seconds 
Mark FT, 17.35 necunds 


Obsolescent, Being 
n^.'it US a L 01 nporarv 
mt-aRU rr (or prpjec- 
tiEet* rnr-nliunt'd 


Intended to function ai 
SO*. 1 yard* r^nge 


Maximum Lime of run¬ 
ning— 43 seconds 
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CH Xir SECTION 9. 


TYFE AND 

SEKtflClI so. 

07 PL-ZK 


Timet MfchauLcei]- 
dOfrftf, 

307 


faka- 


44° 


hate 

HQ* 


211 


235 


44 * 


446 


Time; iiQil Percussion 

80 

93 


PROJECTILES IN 
WHI^H USED 


k I-. M ftK S 


FT. K. wiLli guine 
Star SSsd] 

TlnrnLrn.1 li R, 

Taigol Smoke 

SK.:LL 

H.A. Practice Pro¬ 
jectiles 

Ef.E. v, m ichout a 

KiiLriR 

Ta t Smoko 
Shell without a 

gn'mi* 

Star Shell 


4 LLLt'tt to 8- 
ineb 
4-lruch 
Mark XVL 

4.5- inch lo 
5 25 inch 

1.5- Lnch unit 

4.7-muh 
5.35 inch 
cinct below 
l ifidi to 8- 
inch 

4-snch to S- 
inch 

J. 2 5 -1 n 0 h 
and below 

4. 5 - in ch, 
5.25-incb 

(lei Cruisers 
urul abuyi-l 


Maximum itene of run- 
nrog—431 *econrte 


44$ 


J 7 


Baines 

No. 2 

No, FI 


Nn. 9 


461 


.. 


He . H 


45$ 


rg 


Shrapnel ShHJ 
Slilriijx ic I SI 1 i-l I 


5.7-fneh 

ti-Uldi Cm 
iS-3IH.ll 


Cembincil Fuze ami 
Gnin:- 

Maximum time ot run- 
n£ng—4;^ Moods 

Maximum time of nin- 
mng -Si) seecnda 


Parget Smoke 

m akj 

H K. 

Tnii:< i Sinnkv 

HE 


Target Smoke 


H i: 


Shell 


■Al 


Target Smoke 


J9 


Shell 


I E.E. 


□semieat Bursting 
Shell 


3-mrfi 

31 ) cwt, 
3-indi lit 8- 
inch 

■I ■ i rtoh and 
4,7-iltcll 
[4-inch ti> 
ft-incir. 

14- incTi, 

15- inrh 

1B.N.F.) 
ii,lid I Ci-in r 11 
5.25-inch 
Htid lxslow 
!t-End] ta 
S-ilicb. 
H-snch, 

I S-rndi 
(E.NT\) 
md 1 £i-i cicEl 
5.25-mcb 
isiicl Ih-lnw 

2 - pdr. and 

3- inch 

4.5-inch 
to 3-inch 

(sXCe.pL 

ti - E C k rj 11 
Mark X ETJ 


conjunction 
2HH in' Time 


Obsolescent 
in 

with No. 

Fffsees 

SoperaMliug No. 8. Can 
he 11 -■i.hS wich shell fill- 
111,15s containing Picric 
Aeirl 


Sl]|>i ceding Nn. S. T;m- 
mit be u^zd with shell 
fillings containin':; Pic¬ 
ric Add 


:v> 


ISJ7-504 
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CHAPTER XIIJ 

SMA1.J A RMS AMMUNITION 

SECTION 1.—GENERAL REMARKS 

Sftft. Small Arms; Ammunition is ia:-.- I with ritV-s, mm hi nr- guns mwliim larhine^, siib-napnliLiirP 
... ii". i jfcvi-r. mill phlol i. 

11m 1 h'lin " Sin.il! Arm Cartridges 11 includes itw complete ruund—captil'k-- percussion 
cuti r propelliml charge ami bulk-L. 

A]] Small Arms cartridges, with tfctt Exception of the Cartridge Aiming Rifle |-incH Electric, are 
firnd by percussion,, runt I In putting limh fen! cl* thu pru-p^-lUnai nhnrjct' 

Ammunition u! British dofEgn for rifles, mju&lno guns Mid machine caffeine* of I be rnlibniK 
U.3U&[i:M,li. 7.S-KI mm . 9 limi . 0 .S-iuth (Vickers and Browning), and (LAS-inch is ill idt with in SeCtiGm J 
and *.■ ni this Chapter Am mn nil ion of iJritEsh design for levolv? 1 ^ and pistols of 111-: 1 alibrCS ii.45o- 
imli anil O.ftflO-ii k1 1 . h den'll with in SYittinji j and Anu'iinaii Small Arms mmmmitioii ill supply, other 
i li;m f Wlikun, In Srcik'ri $ 

AiniimiiLiion with tp*d«l ttW h dunicrlhrd for -flJ-mm.<gpt| in Chafitet XIV ; for 1-lndi 
Aiming RiJli'iilid il.22-ili; h Miniature kill? 5 m Chapter A I : rmd I■ :>r i ijtrs fith d willi (iivnmii: Discharger 
in Oupftrr XVITI 

canth im;rc case, 

3i-K5. Crt^oil [i-xL-opi ]?rill and Dummy) nn uf -i.liil drawn Imu&; Thun du&dgti h oti sLmitjr lines 
to that of I In- y,F. e msi- Mr a gun, iiJKCupt tLiaL -i Cap dumber and Anvil an 5 recessed i,p the base 
Ifistwclof h primer Two fir*- hokumra drill id lliroii^li 1 1 >- In >i k •■■ ■ - if i hi. rucrsw. Thu rase \h t;ij hired 
from rn shmihlnr a in I }\m n botllc-uerk nrm ■ ■■ i • mh In wcum t hr- bullet, 

fr'7. Thrrr arr iwn typt - inf rasi 

fi: RbnMai.- A rim or ll.mpr Js Eurrnmt rwimd tin- l-a^ lu position the Cartridge and 
if? extraction. All rXbOrtujch cartridges am rimmed. 

(j'fJ Rimfns r —\ mow is out rmmd hmj lln- Iin.se to nssTst axtmcticm. The case ia positioned 

I'V I slii Mill | rt |x'iUi»K i'll I III 1 li-.lil III iorw.inl 1 . 1 1H J •- • I clid Ilf Ihr I'hlilllbrl . All 

rill--II In I .. J'UII nllTrid^i-'f MtHVpl MdflUMntli nn rimlrHh. 

'I Ik copper ur brass pi n m-sitjn cop is partly 1'llhd ymIIi Cap CumporiLLon, It i* pnwil into thu- 
cap ehnmhtF, with Ihe u> ili posit-hm hard against (he- Anvil, und ii sKiiteil by s-ljihlring or ringbELg. 

Il mint Hi rightly nil rnmid m tlmt there can be m eMpfl ot gnh hdwirri 11n- rup naid ihr cm on 

firing. VumljCl i,s betwettn ihe> cap and th* caje toiiuik^ the joint -wider mid pins li^hi. 

A hf\-\\vax mi SHm may luv fllltd int?^ tin- tvinm-liirr of lln- l.mlli. i m h-nduf Cue bdtunUHilitiU 
watrrLijC;]]t. An. nltumntiivi- .md mhav Jiiodcm ttictliod iy Ui vumisli thu micfc of lln- i,^- iiHi'tsinlly "I 
tilt-buili'l N'Xtemafty l^etorc inserting it in thr n-asc. 

RRCIPKLLANT CHARGE, 

fr'W, Tills: i ! jarkoil III die aartridgL- - .i^-. 

Thn cbkf pro-peUanis ar^;— 

(i) Cordiit M JVJ . 

p} Thi luimihs ire ndroceUu!c»e iwwdch, yiiuuJJy In [lu form of Ljmjihitotl 

llibkin, tots.|...su'd -.t gdatlnised nitrocrduJi.Hr- with diphetiyiumLae us htahali^. r and 
coated with a made-rant. 

With a cmdite diargo a ghucid Is.nni or stJantiOnrd disc Is irsertfid bi:cwemi tlio bullet and the 
thw^e. Its fuciction in to control l he gwics at ihe moment of discharge, Icssl-]] barrel wear and thus 
incn?fl.M lln airiirmiy of till* lli^hl of the Imllr-I 

THE BULLET. 

SCI9, This hiis n cyhnriricaJ hcwly, nn r^ivat liead asd. lt hat or boat-tailed bane (except Tl rtt-io, 
whch hnvi- i iji.-n Ii.l^n). It li craniate and htt in a cow fLadjov a filling. IhilhiH m.iv I 

rtflfi™ by iJjc uddi Lhm of imc ur two b1ccvb» betwi‘i , ii lln 1 fTwetopG m*\ I lie rnjv nr hi ling. 

EnvsIujWB Ute of .— 

(i) Cuptfu-nLckel (silver colour) ■ 

(ifl kihlijig metal (copper colour): 

(iii) Soft Btccl r coated wiili one of that cxtcnmlly WoAfM intcrsmlly, 

kuctih Eouli'j i.ilb im- used an tlint i <ri b-tlg^jihg the ritliug th-n- i- M-Lfboj loo much -tram ?ju rhi ludlel 
]jor ujkJu:.- wear -in thu rJllLn^. 




■ 
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CH. XIII— SECTION 1. 


The featur&s of the cnr< and/or filling vary with the type of cartridge*. 

Normally, one or two cannelures an out in the body id the bullet near tin.* base, and tin hull* t 
is secured in the cartridge case by indenting ancl.u coning the case into the cunimhiiv, 

510. A bullet differs from a projectile or ?lnll in that hiving no driving l*uid it is made reengage 
thr rifling of the rifle or gun by :— 

(i) " Set up " ft.*.. expansion uf the l*Ase of the buUct). 

(«) Being slightly larger in diameter than the bore uf the rifle or gun. 

Ili trajectory 1 I'" d flight • ( -■ ml1nrii.nl by gravity and air r< t ami r},.• 

extent of the resistance depends on such 1 actors as angle of elevation. muzrie velocity, rotation, weight, 
shape, etc. 

The weight and muzzle velocity <4 bullets of the various types of cartridge of the sam* calibre 
vary. and when mixed types are tired Irom a belt « r magizine 1h< bulU-ts will not follow the same 
hnr- of flight To ensure accurate shooting with mixed types of cartridges, modem cartridges are 
" matched" so that at a given range all bullets will rear i the same point or target. Matching is 
effected by adjusting the weight or shape of the bullets or the quantity of the propellant charge. 

MARKINGS AND MEANS OF IDENTIFICATION. Pl»U 2K 

511. Typers of cartridges may be identified by: 

(t) Ihe colour i>f the varnished ring or annulus .Win types of cartridge liave tie tips 
of the bullets coloured in addition, and the colour of the tip thus provides the means 
of identification and NOT the colour of the annulus 

(ri l F.ncli type of cartridge uxcipt Bull ha.n n rn.P It 11 r ■ r stamped uo tlic td&c uf the -ise 
preceding the mark numeral. 

(*«) The mark numeral is stamped on the base of the case. 


512. Code. 


SFJUAL 

NO. 

CARTRIDGES 

com 

LETTER 

COLOUR OF ANNULUS 

1 

Ball 


1 Purple 

2 

Practice 

V 

Purple 

3 

Armour-Piercing (A.P.i 

W 

Green 

4 

Semi-Armour-Piercing <S.A.P.) 

F 

Green 

5 

Tracer 

G 

Red 

G 

Incendiary 

B 

Blue 

7 

Proof 

Q 

Yellow 

8 

Blank or Bulleted Blank 

L 

Nil 

9 

Drill 

D 

Nil 

10 

Dummy 

V 

Nil 

11 

Observing 

0 

Black 

12 

Explosive 

K 

Black 

13 

Grenade Discharger 

FI 

t olourli .-vs 

14 

Smoke Generator Discharger 

E 

Colourless 

15 

Sdf destroying 

Y 

According to rules set out below 


513. Incendiary cartridges and special tracer for use by aircraft have the tip* of the bullets 
coloured as a means of identification : 

Short range day tracer . .. White 

Short range night tracer ... . Grey 

Incendiary . ... ... , M ,,, Blue 

A mlour-varnished annulus of the appropriate code colour is also used. 

Where a cartridge possesses more than one characteristic (c.g., 5.A.P. tracer] and therefore 
conies under two or more serial numbers, all tlu relevant code letters will be used. Tile sequence of 
the code letters and the colour of the annulus is governed by the following order of precedence ;■ 

Q, O. K. \V r F. B, G r Y, P. 

This, S.A.P. tracer, serial Ncvs. 4 and 5, has code letters FG in this order, and the annulus colour is 
green, since F precedes G. 

If the propellant is other than cordite, a letter is stamped on Lie* cartridge case to denote the 
natire of the propellant: 

T +„♦ ... .... ... ... *, ... Black Powdvj. 

Z . . NItro-cellulose or Ballistic^. 

.514. The following particulars are stamped on tin. base uf a cartridge case ; — 

(ij The manufacturer's initials or trade mark 
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CH XIII—Skr TIGN 2. 

[it] Year nl maJttffactu.ro (usually only the ';i.-t two hgure:.). 

{ i it ) The distinguishing letter ur kt4crs denoting tin: ty[« of carl i iiltji 1 

(a'Li) The mark oum^raJ ol the riktl ridge XcDowc-dj wherf nec355iity P by the letter dcrvotjJtg 
LElu i;:Uim i i*f 11!<■ 


CH. XHI-iErriON 2, TYPES OF CARTRIDGE. Plait 21, 

□ hi. The cartridge caso, permission cap and propellant d Kiscri tad iu Sedim I arc typical lot 
Somali Arms am muni [ion of Ha ilFs-ll flmgji 5sj] rilh-r,_ mHdhiflt guns, machine whines .and siib-uuirhiu-, 
guns. 

The presets t types nt cartridge are :— 

Ball, Armcnir-Pieidng |A.P.J, Serai-Amora--Piercing iri.A.Pj, Tracer S.A P. Tiucer, TiKeMiuiy, 
l'i\ 1 1 . Til a nk Drill, Dm mmy u n ([ Observing 

The coroponents Tor a type of cartridge are simitar to its various calibres, di tiering only in size 
or amount* 

Carlridgc, S.A, Kail AWi' 2'l, 

516. No Code Letter. Annulus Colow— Purple 

The cartridge is :oippli-d fur all calibres except Lbn-mch lin.-uning :ur i l-.i■ Mgainsr jiei'r^onuol. 

Tb| bulfct envelope is I>f diprO'JlicEl&l. giMiug metal, or steel coated with cupro-niekd or jpfte 
Juetil Its core is; lead jintimcmy with an dliimin[i.im J plastic oi fibre tip, or mild steel with a lead 
antimony Lip. The lip may be adjusted Lu the correct weight for tl c rc'.piired balbuties mid balances 
lhr bullet to immune \u <■nroiy in flight, The 9 mm bullet lira elu tip.. 

.Y.i.'l- : -Aiurviran (I rvinch 1 1 iwn i i iy U ir;. supply. Cartridges for Vickers and Browning U.StPinrb 
machine guns are not intcrchangEahk * they -differ to \eag\h and other Jimensssuns. 

Carlridge r S.A. Armour-Piercing. Plate 21. 

517 Lode tetter \\. Annulus Colour—Green. 

Curll'tctges are in supply in I he following calibre :— 

7-fE-mni. O.SO^tovli, 0.5-inch (Vickers), and 0,55-inck 

The ballet is specially roinii.rrr-d ;les. nilack armour pkle It lias ail envelope of euprd-nickel, 
gilding metal, oi steel coaled wiLh Cupru-nicked or gilding metal, a alcove of lead antimony pod a 
core of hard stool. T]e perforating jiuwu of the Toilet b> dope] idont on the striking energy ol Liu- 
cure and the angle at which iL strike* the plate. On impart with anurnrr ptatc the core will perforate 
and Jhe envelope USid sleeve e. il flatten out iind support the point of the- core during the hist instant 
of penetration, acting ns a lubricant tn assist its passage through \ht plale. 

Cartridge,, 5rA. Semi-Armour-Piercing. 

Sjy, Codu Lh. Llct 1" AeLUIjIlI.h CuklUJ'--CnLLLl. 

Mho crjrCridgL- isTu supply only for thr 0,5-imti Vicke-j -i li-athiuegun. Lt is suniJar to A.P., except 
that the core oi its bullet is nf mild stool, 

taitridge, S.A, Tuc^t. Plate 21. 

5S&. Code tael ter G, Annulus Colour—Red. 

Cartridges are ra supply in the fc-LLnwang calibres ;— 

7.9^-rmn. r l>.S03-in-ch F 0.5-mch (Browning) and n.5o-inri. 

'I rbceri are sometimes referred to as " Ball Tniccr 11 to distinguish 11K=iu -S A.P. Ttiiict-r. 

Jli is lypt ol cartridge enables the line of flight of the bidlct to Ive oh^rvi-.l tn a : -=i 3 sr in Correct in: i 
of am. 

The lmill i in-n.-isi -. uz : -n envelope, a core, is tilling ujad a A’aihet. The envelope in ol cuprp-nit kel, 
gliding metal or -L - -I eoaLed with cupro-n:ckel or gilding metal. The cut-, eausis^ ;■. Ireuit veettou 
of lead antimony and a rear section is LI solid drawn, copper cylinder. Priming and tracer compo- 
sltiu.ii ire filled into the mar swtion and its base h sealed with a brass washer with a central hoi#. 
On tiring, (hi- fr m Ihc propellant eube* igcsiles cfLe priming and tracer c&mpnsitEons which luim 
with a bright light and allows iht; flight of 1h^ hullvt to be Jbsctved. 

Dark ignition tracers, with a trace which es not evident until rhi jirinj^clil i-. &ouie Ui^Lance frojll 
the inutric of the gun uue in supply foi cettaiu calibre^. 

The object of this type nf tracer iu minimis* hi ii id it ; at ? - - j ■ 1 1 r nd l^i pr^vc-nt ihr gnnluyLir 
l_ii'i JJ|^. coufuietl by cJ]L 1 trace just outside tJje muzzle. To sc-iiie extern they also avoid disclosing the 
positron (u the gun. 

ri2lj. The tran r hiiflrl is nl iLghU r W\ Lglil. than Bail ol A.P. and, by teasull of the homing away 
of Hi tracer composition, its weight decreases during flight. In consequence:- and an H result of Hit 
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CH. XIII -SECTION 2. 

' ifect produced hy Mn- huming Lmcer &mi|>i:-iKiun btLnpf furred out of the rear of tlji- bullet, thti tm- 
jhCforJi'ii of tracer bnEL-ts, differ from rhr/v of ntlv:r hull i.- Tnici-r cartridges :st :: m:i 1 ■.-]i- ■ I jp xvE h 
Lither typ*s of cartridge, but thry art naturally less destructive 11 Lull Ball Of A.P., and are liable to 
foul the barrel. This Eatier ftiuhility is overcome Ivy thr jr*j.ribtrfc types of cartridge in Eh* fc^lts 

find magaaiLlOS The length of Lrace (i.r., time uf burning! F-, regulated by adinsting the tracer com- 
position. 


Cartridge, 5.A, Ekm i - A rmOiir - P ie n: in g Tracer. 

Sfil. Code LfLter FG. Annulus Colour— Grrrn. 

1'Tii-: cartridge- i-, in supply only fur the 0.5-indi Vickers madrine ^in. It i- similar to Tracer, 
except that the front secticm nf the core nf the bullet k of mild steel. 

Cartridge, S.A. Incendiary. Plate 2L 

d22. Code Letter B. Anti ulus CoEnur—BEue. 

Cartridges nrr hi supply in the following calibre :=— 

7.92- mm.. 1L3fl3-mch, Un-inch (Vickers and Brownmyi 1 

Tha cartridge is used primarily to attack aircraft, The sensitivity and incendiary effect of the 
Lullct U such that ir will ptrfoiule the skin nf an airerifr without ignifinn and pnii trali. 1 it:; -^tlf 
S'idiiij^ tank and ignite the petrol, 

The Mfe consists of an envelope, sleeves, base discs and \k filling of Incendiary Composition, 

I lie early m.irks i>f 0,3Hfl-mcb were filled with while phosphorus \ fhf?u are now otack^eent. 

Cartridge, 5.A. Proof, 

523 Cade Letter Q. Annulus Colour—Yellow. 

Cartridges are m supply in the following calibre :— 

7.92- mm., OJpJ-jnch, 9-mrn,, i),o-?ni-h (Vickers) and ’i.SS-itich. 

Tins Ls ;i Ball cartridge wills an mcn-nred prop-1lant charge which given; ;l higher pressure. It 
u*cd for proving gum. 

Cartridge, 5, A, Blank. 

o24. Code Latter L. Annulus Colour Nil, 

The oartridgo is special L.* U.IHiIHnch erjlibny M has it" 1mlLi-( and. it-; -uain purpose is to make a 
kiud rejiorL, 

The propellant charge consists of 10 pains- fjf sliced csrdito Mark I Size 20, or IS grains of nitro- 
i.i.IIuIq^z. A strawboard wart v lixv-.1 above Use charge lil \h?. n- r k ,i[ the case wEiiuh is closed by necking 
aid crimping. 

t.'aws I Li iu i u fuct i ec i ,‘iJ fur uiSjci I ypus of cartridge: may be used for Blank and marking i>r hii-r than 
ihi; correct may be found ; fur example, a rejected Bull case may be used and the Bull mark 
numeral remains. 

OjjIrtLhJe, 3*A_ Drill. Flaie 2L. 

525. Code Letter D. Annulus Culonr—NEL 
Cartridges are in supply in the foilnwing ealituea r - 

7,^-nsm., u.WH-inchj !s-nnu. r i}.5 inch (Vickeryj and 0.5Sdnch. 

Tl cartridge5. ust-d for tratning purpose ; th*y may yUn l.i" in chided at the end of h.:.']L 5 
i! dart.ridp 1.-5 for machine lulus to remind the gun's cr. w to reload. Ttii:- original type of ease: is 
clLrornium-plate with three verticil ^tMves which are painted red. There is ru> propellant charge ut 
fK-rcussLon cap. TIk recess forming the cap chamlx r lh painted red aji..l left empty, 

^Lncc the commencement of hosliJitLvs another t>pi; of case h^L3 been introduced, fhis ca^: is 
an ordinary brass service cases with four holes bored in the side and the recess forming the cap chamber 
i- kift empty. 

thrlTEtl|c a S r A, Dummy, 

52tk Code Letter U. Annulus Colour-—-Nil, 

Cartridges are hi "Upply in llh ftiUowirn; eiilibreS : 

7-92mm., 0-30fl-indi, O.li-ineh (Vickers), and <\ ?o-inch- 

The eartiidgo is used by insjjerLing oJhcers and in ck-pots mid is noE in supply to ships. It is 
sjrriElar to Drill, but has ,l plajin ca&t- : tlie bullet ii of gildmg metal. The weight and balance of the 
Cartridge are the same as those of Ball. 

Cartridge, ts.A. Ubservmg. 

S27. Cixk- Let fir t>. Aim ulus Colour— Black, 

XI i e cartridge ls lcl supply only for 0.303-inc.h calibr . I hc bull:-: makes a small pufl ul sniokr- 
od impact. The cartridge for u^iiiilrva: purposes to assisi in observation sf J'li iu^. 
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Tl 11 ■ uupro-mckid iTLvt:ln| 11.1 -- .1 .1=: I ■ -4-■ I ill MM-I- -v j, i. r i j-. clii*-d with ;i plug of fusible 
ini "mI. Fbos-phonic powdered aluminium nn- l:.$c-d ini• the emv Joik- which ban ;i lead Lore. The 
basi* is snldere-d, (The tips of the bullets ;itl- vaniidini black ; This earl ridge Ls obsolescent. 


Cartridge, S.A, Hsfle Grenade, Ballistilv, Mark IZ. 

528 Code Letter H. Annulus—r/.ilfiurk^, Tin- imnL 1 1 ;l]L rd case lh black. 

Thc.-rC rartTrrlgcs ;iri: LL^».:d with |3) t-tifilled will] Oi*JiLir^er-d, ut:iJ \'2} BuJllbs B.L. H.L, 
4-iin;l] r McMrlbLtr 10 lb. Mark 1, They are blank csirtridgra with a chains d appmKLniatdy IfcJ grains of 
halthtite. 15; Jli=sliu is a mixture of soluble nttrocdluic^i and nitro^l ferine, and i:- raLlicr mote 
fHiv.i.Tiu] than cordite \ II ii mtjsfly used as a sporting powder. The mouth of the case in closed with 
; i glased board cup and in mvi crimped. 

jVnte.— Ihe^e cartridges must NOT be used with |lj a rodded grenade, r.g., Rifle M.L.F., m.h 
the ignition of the hall it rite is much Euo rapid and ihmgeiotps pj Would he produced J NOB 

with (1) Smoke Float t B.L. 44ncb Mortstr, Mmk> M .mil m 


Cartridge, S.A, Rif it Grenade, U.3&3-mch. Cordite, 

5'29. Code Ldter H, Ajimilua- ccik-usk^ Tin 1 ease k black all owr. 

Tftede cartridges are used with |l) Rifles .Vl.L.L. {line throwing}* and f2) Smoke Floats, B.L, 
4-iu.li ftkirtar, Miokr- LL and JlL They an blank csrtrid^-? with, appruri mat dy 4J grains of Totditi! 
N3 _ I >. The mouth, ol die ca^e U dosed with a glaze! board cup ami is not emnjjed 

Note. IJi^e cartridges .. NO'i li^.m. 1 -.vjh 111 RilRs lilted with :i dbi-hm-ger as ihe prn- 

pr Limit dni\H not burn rapid! v rngogh In msurr- enmpkir: ignition ; NOR with (2) liimib, B.L. H.L 
4-inch Mortar 10 lb., Murk T. 


CH. XIII—SECTICJN 3—KEVOl.VbK AND PISTOL AMMUNITION 

PUU % 

GENERAL, 

531), liaoJi ot liit- many iitnigri= of Revolver aid Pistol rL-^uirt's -iii-util ilnlrnuilitiojj, but the 
variations ainc, m the main, minor ones. The cartridges are composite and have the same mrin ports 
as 1 he rilk cart riiiy* . I In- case mriy k rimmed. fimksH or semi-rimless and have chic or more hre 
holrs.. The mc-thud ol ignition is the saint [is for tllL rifle cartridge. 

53J. Thu types uE cartridge arc : 

Rail, Proof, Blank and Drill. 

The markings- and method of idenrificatinn (eieepL Pruof) arc the same as the corresponding 
type '!■[ rifle cartridge. 

The ammunition described nutv l>i iMinsiiJercd typical of Lhu prc.-vcni supply. 

PISTOL, REVOLVER, N-- L u.4^mch. 

LarEriUiit-, S.A., Balt. 

5:12. No Code Lr I ter. Annulus Colour—RnqiJc. 

The olid drawn hnm aw,', i-. rimmed and * ftip ..bn ami anvil recessed iu thr base. 

Two fire holes are ilriiiL'd tlirough Liu- buttu-m cjf lie i- ■:-.:sh. TLll 1 bnisb nr copper cap in hik'd with Cajj 
cmupnsitiQiL and ^ciirLd by The charge in cordite or rutrocelliilose. 

The bullet ha^ ^ capro-nkkd eisvcdc'ipu and a J-'jii ^rlirnuriy core The rmiiih'luu' i- filled \vi(ill 
be:- ? ivax iisiAN.iii; und tin; bullet k ^eurod by rolling the mouth of tie case; it may be further 
secured by iu denting the case-: inio ihi- ciumrlurr. 

Cartridge. S,A r , Proof, 

5L$3, Code Lctlc.r 0, Annulus Colour—Yellow. The U a reddish copper, 

'Ike ease and cap are the same as for Ball. TM charge of cordate or nitrocellulose ^ lomlnL r 

a pri:n-uri oi 7 tons. 

The bullet is ol lead iUitunum- and has three citLiidiu^. It is secured by coning the motifh oE 
SJjc Ciisi: and rolling the rase inlo I In- top rsmn Inn:. 

Ciirtridgc, 5 P A fcl Blank. 

5'M. i odi: Letter I.. Annulus Odour-—Nil- 

The ChhC ami cap ate Lhe Sumi- w.- fur Ball. 

The charge consists nf j.pprrmmatdy 8 j^raens of gunpowder. Two h‘U wads aie placed above 
LIll- d i urge and the mouth of the case is crimped to retain the wads and the charge. 

Cartridge SJL, Brill. 

Si35. Code Letter D. Annulus Colour—NtL 

The white metal or bn-iss case is rimmi I itnd Ju- rimc vcrikal gruo^ms painted nd. The raji 

chamber recess k filled with a red fibre pad :-:.cured by three dafcri.. 

Tin. bullet k id Il-.ill] antimony :lu( 3 h;i:-. riir-. cuuiclures It Is aecUred by COJnng the mouth ue 

llie case and rolling the ca^e iidu tlie top camnTutii 







85 

CH. XIII—SECTION 4. 

PISTOL, REVOLVER, No, 2, 0.380-inch. 

Cirtridge, S.A., Ball. 

53S. No Code Letter. Annulus Colour — Purple. 

Hie caw [r rlimued with t]i<« ba*.r *1 the rim bevelled Jit. The bullet has a cupro-nickt I or gilding 
metal envelope and a lead antimony rnr. II h;»- two cannelure*, the lower being filled with beeswax 
mixture. The bullet ir secured by coning the mouth ol the case into th<- upper cannelure and rolling 
tie caise into tho lower one 

Cartridges, S.A., Proof and Drill are similar to corresponding types in 0.455- inch calibre, 

Cartridge, S.A., Blank ha-. a charge of approximately 5.5-grains of gunpowder which is covi red 
liy i\ felt wad. 

PISTOL, 0,455-inch. 

Cartridge. SJV., Ball. 

537. No Code Letter. Annulus Colour -Purple. 

Ammunition of this calibre U similar to that for tlic Pistol Revolver No, 1 with the following 
variations :— 

The case is serai-rimless \t,t . it has a groove cat round its base above the rim) and fasts three 
fire holes. 

Tlie bullet has a copper.nickel plated envelope with a lead antimony core. It has one cannelure 
aid is secured by coning the mouth of the case into the cannelure, 

538, Cartridges, S.A., Proof, Blank and Drill, differ from Pistol Revolver No. 1 ammunition in 
rh;it the cases are semi-rimless htiH (rvrrpt Drill) bavj? three fire holes 


tH. Mil SECTION 4.—AMERICAN SMALL ARMS AMMUNITION 

5341. Small Arms Ammunition of American design and manufacture is in supply for what may 
t> considered essentially Aquricati calibres of Small Arms, namely, Rifle and Machine Gun 
M.80-inch ; Thomson Sub-Machine gun. and Smith and Wesson revolver 0,45-inch ; and Browning 
Machine gun 0.5-inch. Ammunition i> also in supply for tin 8-nun Garbim* 

Cartridges arc similar to British ammunition except: — 

(0 Cases arc of the rimless type. The anvil is a separate unit and is fitted in the percussion 
cap {termed “ primer ") before the latter is inserted into the case. Rifle and Machine 
gun cartridges have one fire hole. 

|r*j The propellant charge is nitrocellulose powder. 

{07) The bullet envelope ;termed " jack*t "J is of gilding met.il and is roppeT coloured. 
The base of the bullet may be boat-tailed or flat {except Tracer which is open). The 
bullet is secured in the case by crimping the mouth of the case into the cannelure or 
where there is no cannelure (e.g. t 0.45-inch) by coning. 

(«*) Markings and Means of Identification : — The means of identification is by varnish colour 
marking tlie tips of the jackets. The American code of colours is the same as the 
British code, with the exception or A.P. which may he either hlsrk nr gr. n The 
colour-varnished annulus indicates that waterproof varnish has been applied. The 
code letter system is not used 

540. Tin l>;iv of tin cartridge may be stamped with the initials of the manufacturer, year of 
manufacture and calibre, but there is no uniform standard. British manufactured ammunition for 
American calibre* has the tips of the jackets coloured and base markings in addition. 

Small Arms cartridges of American calibres w r ill not load into British weapons of approximately 
tie same calibre:. For example, the base of tie 0.30-inch cartridge {rimless) is smaller than that ot a 
0.31)3'inch cartridge (rimmed; but the diameter of its ca-e is huger and is too big for a 0,303-irbCh 
rifle, gun i.-r links belt. Similarly, 0.5-inch Vickers ar.d Browning carlridgo are not interchange.! hk 
as they differ in length and m qtficr dimensions as stated a'jove. 


541. TAB1.K OF AMERICAN CARTRIDGES 


CARTRIDGES 

CAUBRBS 

COLOUR OP TIP 

Ball 

U.3U-inch ; 9-mm. ; 0.45-fnch and 0.5-iuch 

Nil 

A I\ 

0.30-indi and 0.5-iiu. 1: 

Black or green 

Tracer 

0.30-incb and 0.5-inch 

Red 

Tracer with dark ignition 

0.5-inch 

Orange 

Tracer (short range day) 

0-30-inch 

White 

Icccndiary 

0.30-inch and 0.5-inch 

Blur 

Dummy (Drill) 

0,30-inch, 0.45-inch and 0.5-inch 

Nil 

A P./Incendiary 

0,5-inch 

Silver 


542-549. 
















CHAPTER XU 

S.A-A.(cffMi.)— 1-1NCH AIMING RIFLE AND MINIATE "RE RIFLE’CARTRIDGES 

1-1NCII AIMING RIFLE CARTRIDGES. Fid* 22. 

55ft. The l-inch Aiming Rifle Cartridge conies within Eh-;: definition oE SrnaJl Arms Ammunition, 
biLl il diffors first A lyp. 1 In- a primer, I ectric i^r pm-.s-sirm, instead -"-t the usual percussion 

cap. It is supplied in hulk mi unis in a box, AivA . G.S. Il_4. 

Cartridge, Aiming Rifle, 1-inch Electric, Mark II. 

a^J, The cartridge comprises sl Ciirtridg* r-.-:. nrirm-l Itu^t and biiLkL 

TEu 1 iJrziwEL brass case is rimmed but is witEmut cti.■ -ij^iI jin iniHin- ; ij bottle-neck In m:. k: 
and secure tho bullet. Tt is lacquered internally vritlL the exception of the threads of the primer lioEr 
ptd tinl purliiuj which supports the bullet- The base of the case is marked with the manufacturer's 
iniriijl-. ;it trade mark, the letter N, arid the mark numeral of thr: eartridgo. 

The hr id.-.-, priiTuT cmti pri^s :i body ami magazine in a single unit. Il l-. *omwed ml<i the prime] 
hole £ud tdte joint is itiaric tight with a fibre washer. A bras* contact piii, insulated Eror?i the body 
by ehonitft tuidi. h fitted at llai' base. One end of the hrirlia- wire is Aolderad to the ilorrtl the 
contact pin and the other to the brwly. I I n rect - flllvd with ;;uncotton dust so a.- N> niivruuN-r Ho.- 
wire fcridge, The charge In its magauthM is guupij^IieJ ■ 1 1 • 1 iMai^aziue is closed by a glam- 

hoard enp shellacked in portion. 

On bring, ■ l-etnc currant in passed from th- j contact pLn The bridge- wire get* hid and thr r ;-. 
COttOh dual and the magazines am in turn iqnCtecL The resuming flash ignites the cordite charge. 
The charge consists of about LfiO grains of cordih . Mark I, :h 

The Ss^-unliiriaTiy alloy bulltt weighs approximately JG-um. Its two cannelures are fxlletj wEth 
beeswax mixture. The rear end of the bullet is rcrtucfvl in rlhi \ i.etur and a copper cup es pressed on 
firmly and mined in mu Hie bullet 

Cartridge, Aiming Rifk, 1-Inch Pit Cus&Lun, Mark lit, 

■x>2 Tin : cartridge h -iiiiihu l<i FUettric* Mark II, hut is tried with a pcrcirviuii priisief. 

Jhe ]UTcu:=riinn primer has .m anvil -mu ningimrit 1 formed internally, The magazine is Jilhsf] with 
a gui:]ir.wde,r peUeL 

Htl fin :g, JkLSh It . Hie nip ignites the ctuigarinf ami lb T-sulring \k\-U ignites r]..- prwpdLonl 

chur^v Gun pressure is prevented from blowing’lM.ek by Use suft copper cap scaling in the body. 

MINIATURE RIFLE CARTRIDGES, 
t).22-irach Amnaumtiuri.. 

n3tf, TTji ■ mjEiienolaturc ml ammunition of ihis calibre Js ' 1 art ridge, i'dffl Tire. 0 32-lEiCli, Mark I 
.-mid Lite pres, nr Service Type of cartridg* i-. known as " Nois-Rnsting," 

the term " Rim-Fire- " dem-Us <i -r.itriridge wirlnuu ;l percusiiotl cap. The told of the rim of the 
case is hollow and is charged with cap composition. 

Cartridges are .supplied in cardboard boxes of 100 ; IOC birxes m packed in a quarter tLL case. 

I he cartridge compri sns the case, charge and bullet. 

The case is of cuppt r zinc alby, solid drawn. 

Thu charge is usually black p-vrder. Cordite, n-=:«-aait■- or other sutrncidJuJriA' |<iWiJrN may, how¬ 
ever, be used aewidiELg to the particiilar maoufacturer's practice. 

But bullet is made of soft lead. It is rounded at the head and lias three shallow cannelures, usually 
lubrica! ed with beeswax mixture. It is secured in the case by enniu^, necking r>r criniplag. 


554-m 
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CHAPTER XV 

S.A.A. (cmt,)— 20 mm. CARTRIDGES 

SECTION 1—GENERAL 

.^J. 2b mm. ammunition is in supply for : 
l>'j Oerlikon -inii Piilstm guna. 
f(t) Tbe HisptOo gnn. 

DexJiku-n and Hispano ammunition are not Interchangeable. Tin; bite of the Ocrlikon cast is 
of li'V.H diameter than its body, whereas the dimensions of tin- ba--- :■ nd hedy of tin- llispar'iu C:i -r nrr 
ulmoHt identical. 

The cartridges for each gun hav* lhfiTfot components and comprise —case, percussion csip r ppp 
]x Jknt chajp;i? and n. shdl or projectile. 

TIll- caS^s iso rimless i'llKl ^.'.'Lr brass percussion caps arc- secured by t i 11 .^isi;-:- 
I Ik* s.LhvJ slid I ate titied wtlJj a copper driving band and, r-XOCpi Sl: mi-ArmLmr-Tieii. iIo; whirl l 
are rinsed with steel nose plugs, li percussion P.A. fu^. L5 screwed in. A cannelure i-. i u-t below cIsl- 
driving lninrl. 11 Lit thp shell or projectile is-sDoircd in the case by indenting. 

Practice projectilc-s arc- not fitted WleIi a fu :■:-■■■. 

SECTION 2- OKklJKGN 

BRITISH OESLIKON, Ftefr 

Jin; -ili-sign-t and crmipanimbi uL typical ammunition mm- ••' =■ >v* 1 1 in chc LtlustriiLi-uji 
Thu fuze fitted k No. 254 or No, 258. Each Is a Percussion, Direct Action fuze having no movkiL; 
p;ij I ■-. the crashing nl the fuze on impart actuates the detonator. As action riinges the fuii-e will 
perorate the skin oE an aircraft without functioning, bur it will operate on impact with wtng :-.pars ? 
petrol tanks or Other hi avy sCnictuw-s. At very short ranges the fuze will function on impact with 
rhe skits uf an aircraft. The No. 258 & LlK* more sensitive fuae and is in supply For H I-'., 1 and H.E.T I 
[or Naval Servirp. 

The prupdltttii charge is tiilro-cdluloae, .Hake or chopped lube. 

The shell filing is G. li. or T.M-T. C.E is obsolete for future; manufacture. 

Thn outside of the shed below the driving band is varnished to- render the joiijll Ixstwevn did! 
and case water tig hi. 

AIL future Oorlikon tracer of British manufacture will have Dajfe: Ignition, (S^f para 51^.) 
IVSarMn^ =i n-il <rf lifrnlifk-iihrm. 

582. I he types of ammunition arc identified by the colour marking on the shell or pn'ij i * E ih ■. 
The fuze Can be Identified ; -No. 254 Li painted Liu same colour as Liu- sht:lI No. 25^ ss not paiMcd 
eaocept Inr a blue spot on the nose. 

The Lot Number of the shell or projectile, the contractors initials and, if applicable, the letter 

L t.L. (indicating dark ignition tracer) arc si. . t.r the sicln ol the shi-LL or projectik. Projectiles 

[«.>r Drill {except Drill, Marks J and 11) have no stamped markings 
The base of the cartridge cast is stamped as follows :— 

(i i ) Initials or trade mark of the manufacturer of the case. 

[it) Uc. (m., Geriikoii)r 

(i?'r) The letter " £ " [denoting neotiiLe filliugj 
(/t*) Year of manufacture uf case, £.,£,■ . '44. 

A r NHu—OerlLkOJl ammunition of " new " KritEsh manufacture will be st*tupi?ii wjth. details uf the 
lot number ami type ot ammunition on Lii cartridge tciei 1 just in front ol the base gi -n -vi. 11 will be 

shown thus 

5. 167/H E-: -IX 

These details should be quoted in all reports dealing with defective ammunition. 

Types of Ammunition. Flak 23. 

5fs2 (g) The present types of ammunition and the coLuui markings am ;— 


Practice ... 

Praelire Trarer ... 
IT.!"-. Eli: = 11diary 
H.E-. Eiiotii;!iac \ 


U-uil Grey. 
Light Green. 
Signal Red. 
JirsgliL Green. 



_ 
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U l >;v I H jN % 

S.A.IMH-EJE. , 
HJE. 

H.E. Tracer 
Piw T i,, 

Hi-ill, Mark I . 

I frill, Mark IE ... 


. !<*-f| Willi W'JliLi 1111. 

... Huff, 

LLi^lit I3 !li.-. 

Lmrt r jfi v with mi bund round ihe body. 
... Stak with DRILL In Whita trtbm 
... VVuimL LIULMJjltcd. 


Fmjtdile, Practice, ' cUm Lead Gr^y. 

I I ’Ll I pixijectil* is |tnl|..iWi’il In Iiisiki- fhi wnulir n irn-i 1 im| t hi ■ nunc j.-. jioinli'il In 
ill rtipilnnl iKillian ;. ; Hu: Imsi i* du'inl with -i Htrel iIlh 


Projectile,, Practice Tracer. tV-hmi l.ddiE fjfsVJj. 

■tHH I i.i- proii’fHI-. h -MniJar to In l\ \ FtU‘ rhr g BitrpH ihi. 1 ■.-( I •. i II i -1 i. m [itching ihu siohp m 

iminlrtl. Tlr hndy h ptrfchr fllbd with tram ncknpcutt. On firing* Mat from rhr- propellant 

ps« jptltit tht fcmwf mmp6mbto whkh burns for uppraxiimitaly KQoadft* 

n^' Shell h H.E, t InCtfldiitfy, iTLE./l)* Colour—Rjgnnl Rr-1, 

.StiS. Mu 1 1 IIIin; .... mi .. rit qf ]nDcnriinrv romjjnaitteni with T.NX lU^iltlpOHd 

uiilI jir'i^i 1 1 in -i vtnXvd Iel^I mijl; ninth iEibc M'jkii.itns th* T.fLT, filling fmm ||n .tU^y i: n n l} *1 t ten H 

Ora Impact, the fuze detonates Ltu- 1 .N.J . filling und the detonation ignites the incendiary oorq- 
positim, 

\ M iiirluHiurujJ mcgiulinry mmpuidtiiHi muilt*.aEremdy high leiup^raturr cm iliknuithjn. 

ami tliis h very i-flr-dlvi: fur Igniting petrol 

Shell, H r Fl n Incendiary. Tracer, [H.B./J.T.) CrjluuT—Bright Greeiu 

Stkb The shell i.s cp^n At both ends anil lh divided in I u ewh com pari merits. The fur wan I com-' 

I■ 11 1in m! h rilled with ... he riiiiiiih.ii% 'in(MiSili^n with I N.f *M] mrl m pitted.I i-n ■ -I 

in ; a Waxed lantiing elnth ihe T.hLT. ffoni rile incendiary composition. Thfc com- 

putnwiit is liINnl wiili trtO gt c wppiltk ra* A thin bmm i-lu^ng disc l,t| over the imeer composition 
and is retained In position hy a sted washer which is secured into the base q( the shell. 

Ora riring. Mat trim thr- propellant gumelo the centre of the dcudag dMr and ignites Mm- 
trifle* omnptiHUim wIl teh bum* fur ipprwmAtvly 9| wdMli On impuft, ihe hu iitciiitrs Lla- 
T.N.T. hLLing ratirL 1 hi- ... miil(rs rhi- incendiary ... 

Shell, Semi-Armour-Piercing.H.E. I. (S.A.P..U.E., Lj Colcrjr— Red with White tip. 

hH7 I'lli- .in II ih- similar tu ilu H I I -m i ili-iutL.itm is fiiajk-rinupr^erl on Lin idling uid lIu- 
hpsd tif ttue shell hi cluwtl with a nLfd ruiHe plug. Thn nliidl i-. detmiated mi impucl wllh iirimMir jdihlc 
or heavy tnctal sttucluri? mid I In- irn’endutry tcunposilion u igniied- 

Shell, ILK. ilI.E. Ciilnur—Buif. 

Sfift, tt» ttoU Is iLiinbr to tin- H.E /I except for thv iUieig, which is iTdin-iv high ns pi -sivi-, 
Tliih type o£ nmniuriitirm is rmw obwileucent. 

Shell, HX. Tracer (H.EL/T+J Colour 1^1,1 Blue. 

SiifK Thu shuil in -iictiEu.r h. I In H.E.;'J I incept for rhf lllllllp, which in entirely liigh etpIrmivEi, 
This l 11 . ■ H mil munition it vnw ob^nh -• > m 

CartrWge, Drill* Mark I. Colour—Slack with DRILL In White. 

»S70. This Cartridge :miJ CARTRIDGE, DR11.1MAKti II (dlfflcriLml hclow) arc supplied lor 
magazine loading practice and miusi not be leaded into this pn, The projectile is ot cast ircjn. 

The bnae of the ciih.' is &tsmp«J: 

(0 Or, 

[ii) l.etli-r l> " (detHLtiri^; Mrill raiul J M ^3nruting M.nrk I Nav'yjj. 

(liV) Ihd i nf filling biuriil ‘ml. 

Jin i up r, i'i iii". .'it .ipiiL n i- d .miiiiilih i-. [i.diiLi'il 

Cartil^e, Drill, mrk IL. Nn t*(jluLlJ ] ]]■ J ck] llil.i 

ft l The hardwTiod cartridge La ntampnrl: 

W Os- 

(mi Letter D " and II N, 

(a. 1 ) i imurfu-.t.n'.-; iriiiti.N.ir riu'H^iii-ml 1 1 ... J.- mark 
Veiar ul iTunulacmirL-, t g., ‘+1 













CH. XV—SECTION 3 


Clearing Charge. 

572, The clearing charge c-oEtiprises » ihofteiifed .^rvice cartridge case with a fn]] charge. Tlsn 
pmpdkmt is retained by a glared board cup. 

A onc-mund mag-aj-ine is supplied L-ci facilitate L1i-r u-i- ■ iJ clearing charges, 

The magazine ls siiitabl-ci fur any mark of ^ui: 

■ IP 

AMERICAN QEftLlKON. Pkfc 2& 

573, HJI., H E..[ and IJ II. "I ammunition «l American ds::-i^n Euid mjmufimTiire are lei .supply, 
['he case and shell are similar to thnse nf British 

Thn f i"L7.i', Nn, 28. is .i Percussion, U.A Jim 1 which .ir -irija ptntitm of I he British Nn_ 254 and 
functions in similar ttiann-er. The propdkml chi rtf ^ gmphitc tubular nan-nite. The high explosive 

filling Is either C.E. .or Pentdite. Pentt>Uc e is new obsolete fer future manufacture. 

574, The Lvpi.^ of aiuniijhiti.ind Uv hllii-k; ar» dfcline'ifehed bv the colour marking on the 

did], 

The base -of the ease is stamped : — 

it) Contractor's initiate or trade mark. 

(it) Year ol manufacture. 

(mV) 2D mm,—Mark II, 

:57o. The fallowing particular?-, are marked nr tin- side <>1 fb« cane in indelible blue ink:— 

|/| Initials of Idler. 

(fe) Lot Number ijj |-niCh letter*. 


The pr-usmi types nf ammuniLian in supply, their tilting and colour markings eifv :— 

HE. ... 

. C.E. 

ir-t- 

... White, 

tLE. 

. . Pentolile 


... Yellow. 

ITET. ... 

,.. *„ C.E. *„ 

,41 

Light Grey. 

HIX.„ 

... Ventolite 


. . . Dark Blue. 


C.H. . 

PC+ 

.. lied. 

H.E.I . 

Pentnliip 

B1 , 

Lli Pink. 


SECTION :*-*-] ISP A NO 

577. A typical round is shewn, for Laimparisun with <k rLrlri; i ■ lfl lh‘ i 11 Ui Ira lion ij-inir* *£.V f 

The fuze T] tied is Nu. 253, A modified OerLtkon fu^n, No. Mark IV, Ls approved as an 
nlternasive. 

The propeltvit charge k mtro-cellulo^ pewter. The high explosive tilling ft C , E , 


Markings and mean* of IdenHfi ration. 

57$. The types nf ammunition are idcnriM by the nil* marking* -m tin- shell .-i p-ujetliies, 
JTit base of the cast? is stamped 

{r"i Majiu-ferfprET K K initiate <u trade murk 
(if) Year of manufacture, 

(iit) 20 mm. 

* 

The colour of tin annulus is purple tur .ill ty| — ■<[ auinmnitbun except [lummy, which is 
tmcoikiured. 

The markings- stamped on the side of the shell are :— 

(i) Lot Number and last two tigun?-S-of the year of filling. 

[A] Filling- cuntracEnr's initials nr tntrlf mmfc. 

(Mt) Mark of comple te round and type of propelUnt, 


Types of Ammunition. 


^7>. IhL: present types of 
jeetiles arc :— 

Bill! . .... 

Tracer 

AJFV/T. (Day) 


a.. in supply and I Ik- rulivm 11 Larkin,”* on Ihi shell . . r pro- 

,, ... Black or blued, 

■ ■ Black with X in Ked. or red band. 
Black body, white tip and whitn 
hand. 
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A.P./T, (Night) .. 

H.E,I. — Top half of body 

T fvwpr half of body 
Nose of fuze 

A.P. ... _ . 

8. A.P, Incendiary „ . 

Dummy 


Black body, white rip and gre**n 
band. 

... Buff. 

... Rod. 

Green or Red. 

... Black with white tip. 

... Red with white tip. 

... Black or blued. 


■Vote. Vo red band is painted on sin It to denote that they ar* filled. 


H.E. and Incendiary are obsolescent, 

The above ammunition is -aniilar to the corresponding British types oi Oerlikon ammunition 
deserbed earlier in Lhis Chapter, except the following :— 


Cartridge, S.A., Ball, Colour Black or blued. 

580- 1 In projectile i% hollow* and a metal dosing disc in tli*^ base prevent* the eiury <d gases 
into he projectile. 


Cartridge, $,A„ Armour-Piercing (A.P.L Colour Black with White tip. 

381. This ammunition is fur use against armoured fighting vehicles and armour protection in 
aircraft 

The projectile, which has oi> filling, i.^ i a armuur-pierang steel and it* pointed tip is fitted with 
a moulded jjastic cap. The length of the cartridge i> I he same as Ball, and the ammunition can be 
used Ji all types of magazine and in belli. Later marks art* without a cap and have either an inert 
tilling or a spigoted base plug. 

Cartridge, S.A., Armour-Piercing Tracer A.P. T.l (’nfour Bhck body, white tip and white or grc<n 
band above the driving band. 

3^Ia. Tlie projectile is of armour-piercing steel and is uncapped. There are alternative fillings 
fur Day and Night tracers. 

Cartridge, S.A., Semi-Arnumr-Piercing Incendiary (S.A,P. 1). Colour—Red with White tip. 

582, This ammunition has been developed for the ignition of aircraft petrol tanks protected by 
armour plate. 

The shell is an H.E. shell body idled with incendiary composition, or alternatively, filled with 
incendiary composition and having a detonator superimposed. The head is clnwd with a steel nose 
plug. 

On impact with armour plate or heavy metal structure the shell breaks up and the incendiary 
composition is ignited, the perforating power is less than that of A.P. 

Cartridge, S.A., Dummy. Colour—Black or blued. 

The cartridge Comprises a standard case with thr» t hole* drilled in the side about three 
inches from the base, a wooden distance* piece, and a " ball M projectile retired by sweating and 
roiling. 


£84-589. 
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CHAPTER XVI 

at 

[5OCK K T-PROJECTED Dli VICES 
SECTION l-PKOJECTHES 

4 

ROCKETS H IT " (LiftROTATING). 

syij These projectiles cmisist of a cordite rocket or Tap, FroptUing., tvEth a she!! Kjvwt'cl into 
the hr-ad■ Tli^v ate Eunncfe'd from the rails of dl pnijector instead r>f being fined from LIu■ eonven- 
riouul gim, and are not rotated, I'nlike the ammunition oi a ipm, the charge forms an integral part 
■ it eEji: projectile mid Ltavelsi with \t in flight until consumed. 

Jn 9 l. The origin^] J'ii.-m 111-it I, I .-i 1 11 rr-. wa* E-ZfrckQi, Unroiatiii^ r Pro j*C-U L* (U-R.},, hut with the r* trn.wiVTi 
id tun rise ciI racket projection,, this was chang'd Konfcat " L |,U denoting ImrnhLtin^l, 

Soiric oi l he advantages and disadvantages of rocket projection of shell are :— 

ft) Thr capacity o i the: shell of a Kooke: ' I ! ' in greater than rfiah of a shell of similar 
calibre fired from a rifled gun. 

(j'r;• Lower acceleration ohviate.5 the necessity fur strength a^auisE pressure and set-back, 
(/ft) prnj-Bctars are light and simple. 

(it.} Absence of " J deck thrust " ott launching. 

(rj Absence of gun wear. 

(in') Ease iuid rapidity of rtVAmifacNirv :| rrnnpkt* nnit p i.c., prajeetar and projectflfi or 
other device. 

Dhttth'iiniages. 

[i] accuracy. 

\\i ) Lower average and •itriklnu veldtily. 

(«■?) Slower loading. 

Lack i.f ;ie curacy partly c^mpan sated by using ruukipk projfrlofc which lire salvoes varying 

up 1 1 - 151 rounds, and ihus ]t need not be ii daKUlvatUilge w- :■ shut gun effect U obtained. 

Rockets, ’ H lJ, ir i^-inch. FUsl,- H Z 4 . 

Fif?12 The S-nich flicker ' V " v :i v. Anti-aircraft device. 

Only one type uf s(ie|| fitted to these rockets, mmi-Ly the H.E, sliril. 

The main components of a round arc Tail, Projk'lling, TaiT Fin&, Shell and Fuice, These pmi •- nn- 
sup plied separately for assembly utL board aiKl M- assembled in the following order :- 
(/) Tsdl Lins to Tail., Propelling, 

(ti'J ^heli iQ 'JAfl, Propciting, 

(iii\ Fuze to Shell, 

Dismantling is done m the reverse order, 

StXi Thr Tail. Propelling, is a welded steel lube with ii shell ling s-t- i ij-ckI ijito Ibe head by studs. 
Ddow the shell nng the Head Obturator, a cnppwl jJIsc of thin shell stool, S£a Is the heal emd oJ tJiv 
Tail, Propelling, against leakage of gases. The venturi (rniiile) i- welded into llie other end uf the 
Tail, Propelling lhe bug of silica gel m the venturi is for desiccating purposes. The bottom 
obturator prevents any leakage of gas past the venturi. The charge uf cordite S.U. h castellated at 
the head ; it rests in the tube and is supported ot the tail by a grid, A Tnapiesium composition Ignite? 
i no-nip irucing fdiL electric puffer is fitted in the caSiellatson of thr: cl large, 

Electric leads ironn the igniter pass through thr- rmnulus >;l tbv cordite to four brfiss rmi- 

tacts near the Lail Orifico. The cun tack, (two posit ..id two m-gutici ■ un- wired so that peaper 

co-tnor ir: marl with the kniii t Igen < ; lli- mounting, irnspretivE i>f 13 jc angle at which rhe iimiikI \< 
ln.ided. 

The tail orifioe is sealed by a tinned plate rloring disc secured m portion by K.!>. Cement No. 1. 
Tljc Tall, Pruj:: I ling, will not sflE-jinopcl If there rihculd be accidental igtutiuli of the cordite with 

i ..i:l in ... i--*.;-iul:d I -i.i:.ie. lb - 1 Head Ohlij.i'atiir (which fe. without the supporr of ihe bawe o: 

a shi-Iij will blow oat and tlie products of combustion will escape from both ends uf the tub'.-. 

#>i. TsU Fins (4), of steel plutv, iajft inserted into afuts in the tube s they arft driv#jj btiek by 
means ot n w^iden hammer end latched in position, 

■SfKS '/Vi.- Shell i- of Un; High ExplMive iy|!" lilled wnh 9 • -a- «:f T.N.l Et is s^rew-lliteaded 
iK'nr lha basis ro sttcw Into the ,=.hell ring of rim Tail, Propel Li m On firing,. I he- shell gives -uppmi ni 
the HiMd Obturatur. 
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596. TAr Frrzff, AV 7 -?r>, is a wind van* arming, direct action type which ;.imis at a distance ni 
approximately 75 feel from the projector. The self-destruct tun device operates at i short range of 
4,500 feet (4$ seconds) ; no shutter is incorporated. An internal and an external detent prevent 
the Wind vane roLating unth the round Is hnd. The external detent is visible ami houses into a slnt 
cut nto the *kirt t>| the wind vane cap. On tinng. acceleration cause* both detents to set hack 

The wind vanes of the fuze ar»< then free to rotate ; approximately five complete turns of the 
wind vane in an anti-clockwise direction (looked at from the nose) will put the fuze into a direct action 
functioning condition at the same time releasing the time striker, and the fuze will detonate seconds 
later. Additional safety i< provided by a safety split pm which is passed through the skirt of the wind 
vane cap and fuze body. The safety pin prevents rotation of tin- wind van- cap in either direction 
and must be removed before loading, Tie* pin is secured ir position by means of wire which takes 
round the body of the fuze and is sealed with a lend seal. 

The fuze is not. watertight arid must be protected from tin- weather by applications of Grease No. 0, 
in ancordamv w ith the instructions. 

A dim, 

597. The rocket is launched by electric current initiating the * lee trie puffer. The magnesium 
composition igniter arid the cordite charge are ignited The pressure of gas set up by the burning 
cordite disperses through the venturi and provides the impetus to the rocket. The cordite bums fur 
approximately .8 second, during which period the rocket is accelerating. 

SECTION 2—ILLUMINaNTS 

2-iwh Rocket Flare. Plate 24. 

598. The Rocket Flare is launched from a special Projector which is attached to ,i gunshield, at 

an elevation of it is set to burst at 5,000 yards at an approximate height of 2.009 feet ; the 

flare burns for 70 seconds- 

Thc handlxjok, B.R/jJJ Handbook for the 2 -inch ftw&W Flare, should b. consulted fur general 
instruction-^. maintenance and detail. 

59H. Thu round is supplied for assembly on board and comprises tin* billowing main part.-* Tail, 
Propelling, Flare Head and Fins (4). 

The order of assembly is :■— 

(t) Fins to Tail, Propelling. 

|)i) Flare Head to Tail, Propelling. 

600. The fail, Propelling r is similar to the Tail, Propelling, uf a 2-inch Rocket “ U," except 
that the Head Obturator is not perforated. The tin* are identical to those of the Rocket " l 1 ." 

601 The Flare Head Container is a tinned plate cylinder with two cannelures near the base. The 
canister, containing the illuminating flare candle with a parachute assembly attached, is inserted m 
the Container. The Ballistic Cap fits on the forward end of flu Container, to which it is secured with 
adhesive tape. The Base Socket is secured into the other end of the Container by indenting the 
cannelures ; it contains the Thermal Ejector which screws ir.to the shell ring of the Tail, Propelling. 
The Thermal Ejector consists of n steel base plat»‘ with a siptum of mcnirateh machined thirloie** 
in the centre. 

The lower end of a piece of Bickford’s Fn?< ‘primary -T i n. I cut to burn approximately 22 seconds 
mak h ultimate contact with 24 grains of 1..D.N.R. (l«id-rhiitro-reso*cinatel which is stemmed into 
the septum recess. The upper end of the Bickford's Fuz- 1 projects into th* magazine which rontains 
approximately 4<t grain* of G.12 gunpowder (primary ejection charge!. A short piece of Bickford’s 
Fuze {secondary delay) cut to bum for 3 seconds projects from the base end of the canister ; the 
lower end is in close proximity to the primary ejection charge, mid the tipper end projects into n 
magazine containing 40 grains uf G.I2 gunpowder (secondary ejection charge). 

Actim 

602. On launching the rocket, lu-at from the cordite propellant is transmitted through the Head 
Obturator uid thin septum of th-: Thermal Ejector and igniles the LJXN.R., which, in turn, ignite:, 
tin lower end of the Bickford's Fuze (primary delay). After 9, 18 or 22 seconds (depending on the 
marl used) the primary ejection charge is ignited, and the cznister is ejected from the container in a 
forward direction. 

The Bickford s Fuze (secondary delay) F initiated by thr flash from the primary ejection charge. 
Time seconds later the secondary ejection charge is ignited and its action ignites the candle and 
ejects the parachute, cable and candle in a forward direction from the canister. The parachute opens 
when ejected from the canister and the lighted candle is suspended in mid-air The purpus* of the 
secondary delay F to allow the velocity of the canister to fall to h *peed :it which it i.s safe to eject 
the fare and the parachute assembly without break-up. 

Rocket, Illuminating, 9-lbs. •; Snowflake i» 

803. This store is an Illuminati t and is used in locating enemy submarines 

The cylindrical 2 -inch Ponder filed steel rocket is similar to Apparatus A, I) Type D ; in addition, 
it is fitted vvilli tail fin* (4). The Parachute Head contains a parachute with a star and igniting arrange 
roems. The rocket is launched from a Projector Type A nr B of Apparatus A.D. Type D., using tile 
appropriate 60 grain cartridge. 







93 


CIL XVI—SECTION 3. 

A diem r 

61W. When th-f- rocket reaches the vertex of its flight, about l,50f) feet or more, the burstrr is 
jpN by thi burning rocket composition. Its action ignites th# star and wtpds tbs parachute and 
lighted star from the rocket head 4he parachute opens ou r and the burning star is suspended from 
it ; the star hums for about 60 seconds. 

SECTION 3 APPARATUS, AIR DEFENCE (A.A.D.) 

Apparatus A.D., Type D. Plate 25. 

(Parachute and Cable—P,A,C.) 

605. Tli is. device suspends a cable from a parachute above the firing ship. The cable is rendered 
lethal on the impact of an attacking aircraft, and aircraft mtt>t either keep Lit a height which precludes 
accurate bombing or change course. 

The Handbook should be consulted for general instructions, maintenance and detail. 

The Mark Ill/N consists of the following main component parts—Rocket with Parachute Head, 
Main Container, Main Cable and Lower Parachute Assembly. The assembled ammunition i- termed 
" Apparatus A.P. Type D “ ; it is tired from a J ‘ Projector A.A,V). Type D." (Abbreviation P.A.C.), 
006, The Rocket is a powder-liUrd 2-inch sted rocket with a tin parachute head attached A 
38-inch diameter parachute and a small gunpowder burster are packed in the parachute head. The 
painted canvas ©over attached to the parachute head tits ovei the outside of the muzzle of the projector 
and prevents access nr water into the barrel. Two stirrups and a bridle are attached to the rocket ; 
the bridle has about five feet of cable which is covered with asbestos at the rocket end and fitted with 
a spliced eye for shackling to the Main Cable. Before seeming the rocket tail to the Main Container 
the lid of the Container is removed itud the top loop of the K..B. Cable b secured by itc< cwivrl to the 
rocket's ware tail; a short portion of the wire tail 13 coiled down into the Main Container. The lid 
is j mimed on so as to nip the rocket tail, and it is retainer in place until it is dislodged by the pull 
of the rocket. 

607. The Main Container is a cylindrical iron box which ha? two concentric compartment-. 
The outer compartment contains the Main Cable and the inner contains the Lower Parachute Assembly. 
The lid is detachable. The Main Container is lashed to the leek. 

608. The Main Cable consists of 400 feet of K.B. ID wire with a loop at each end and a swivel 
on ?ach loop. One swivel is attached to the wire t.nl of the rocket bridle and tin* other to tin Lower 
Parachute Assembly. 

609. The Lmer Parachute Assembly comprises a 38-inch diameter parachute and a small trail 
parachute. The larger parachute is parked in canvas and bundled and the small trail parachute is 
attached. 

A etion, 

610. The 60-grain gunpowder cartridge ejects the rocket from the Projector and also ignites the 
rocket composition. When th- racket ranches a height of approximately 550 feet, tin- burning rocket 
composition ignites and explodes the gunpowder charge in th? parachute head and the upper parachute 
is ejected. At this stage tin- lower parachute assembly will be approximately 150 feet above the Tea, 
the lower parachute will still Ik bundled, but the trail parachute will be open. The tower parachute 
remains in its bundle until the impact of an aircraft with the cable. On impact the trail parachute 
putts the ripcord and releases the lower parachute which opens and renders the cable “ lethal 

Apparatus, A.D. Type J. Plait 25. 

611. The objects and means of operation of this device ire simitar to those of the A.A.D. Type; D. 
Type J Mark I ejects a 600 ft. 2J ton coble. 

The Handbook 5.R . 29 , 7 / 4 /. Handb^^k for the Apparatus Type J, should be consulted tor general 
instructions, maintenance and detail. 

The Apparatus is supplied in three main component p.rts, {«') the Tail r Propelling, (it) the Head 
Canister and Thermal Fuze, and (m) the Main Container. 

The round is assembled on issue to ships. The fully assembled round (including the Tail, 
Propelling) is ' Apparatus AD. Type J." The Apparatus D launched from a " Projector A.A.D. 

T>t» J- M 

612. The Tati, Propelling, is similar to the Tail, Profiling, of a 2-inch Rocket 4 'U," except 

ihcit 

(i) The head obturator is not perforated. 

(it) Thera are no tins or fin slots. 

(iri) A short stirrup is welded to the exterior of the hase of the tube. 

(ip) The venturi is dosed with a tinned plate dosing disc. The flexible rubber pigtail 
containing the tiring leads is passed through the closing disc ; contact stud 1 - are omitted. 

613 The Head Canister and Thermal Tu:e. -1 lie Head Canister is of tinned plate and contains 
a 62-inch parachute ; it is made integral with the cast trot ejector cup by v Adoring, The lower cir 
conference of the Head Canister rests inside the pjiTtor cup on a piston or diaphragm. The base of 
th< ejector cup is screwed into the shell ring of the Tail, Pr filing. Provision is made in it- base for 
tht Thermal Fuze which is a separate unit. 


ii 
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614. "J'ho Thermal Pure consists of a sit'd ba:-e plate in the centre of which, is ;l thin septum o£ 
HocrmLely machined thickness, The lower end of u piece of Bickford's Fuze (cut Lo bum apptoxi- 
mab-ty 1] seconds) makes in t Lmat- amta-ct with the L. D,N,K, (lead-iI initr-a-mc?ircinatci F-t.i. : .miiini 
into the septum recess. The upper end of the Bickford's Fuze projects into the magazine which 
contains approximately 100 grains of G.12 gunpowder. On assemblutg the Head Canister to the 
Tail, Propping, the base of the Thermal Fuze U m dose cmilact with the Head Obturator. On firing; 
heal Is transmitted Llrrough (lie Head Oblum tor and septum and ignites lhe L.Ddtf.IiL, which in turn 
iiihthe lower end of the Bh Lf.mS'.-. I n^-. A£nt second* tin Bickford > Kma i^nihs thf c.r 12 
ru npnwtlrr in lii- magazine and Fufhcicru pressure is produced t o shear the soldered con. nee I inn 
between the Head Canister and the Ejector Cup. By means of the force exerted by llie Ejectoi* Cup 
Piston th< Head Canister L= forced up freeing the (52-inch parachute, which is canni-rted by its shroud-; 
to L-ic Ejector Cup. 

iil>. The ! J/rir.i: Cctthiittfr for the Mark I Apparatus lh a sealed cylindrical iron liox with two 
concentric compartment h ; it has a heavy nan-watertight cover for transit purposes. The Main 
Comainer is clumped te the Projector. A SOO-foot length of 2J_ton niulli-strmd cable Lk rink-d in llm 
mittr compa ri mmi L One end of I he cable i - :-e cured to the iwivcl in the seaiciJ lid of the Container, 
beii^g srenred rri the s-timip of ihc rocket by pin. Hi: other end of stse table U secured by -i swivel 
tii L:;i! bundled leva t i*Liadju,te which is contained In a timed-plate canister m the inner rompnrt- 
mend. Tbft lower parachute with its shrouds is packed in a canvas bundle. The. bundle is closed by 
ring! thrnugh which is passed a cord attached to the Trail Parachute, The Trail Paiudmte is 20-incbes 
in diameter. Il is contained in the Linncd-plnte o.nister and opens after leaving the Main Container. 

Gift. I In Parachute Head is blown off and the upp r r parachutf ejected. At this sta^r- the lowel 
pai'-QCtiuLc iiald the Itml puriLchnle have hi- n hited approximately USKPtEet above the S:a. L !“•■ rom- 
ponentg suspended from the 62-lfich top parachute are in th^ following order ; Ejector Cup — Spent 
Rocket Tail and Stirrup—fldO-fect of Cable—Lower Parachute Ua Bundle—Trail Parachute. 

Tin- lowi'i piirachute remains lumdleri until chi. 1 cmpatH cf an .Lircruft with thn cable. Oil impact 
the I oil parachute pulU chi> s%cnrd and n teases the lower parachute. The lower parachute opens 
Immediately and renders the cable "lethal." Thu upper and lower parachute af-P the taim ft sjzu and 
both ?.x*Yt -m equal pull on tin- aircraft. 

Marlt FA Aft-paratm. 

017- Thi- 1 Head Canister, lllcrtnal Fuze and Tail, Propelling, arc simhur Eu those of Mark 1. The 
Main Container is not scaled by a I innefE-pLitn closing i|j : ,r |l is fitted with a heavy utiu-waterlight 
eever fnr transit purposes wIilcIl need tlul he unshipped before firing. The tuner canister lf watertight, 
and its lid, secured by soltlcring, is ripped off on im-.]itxlirjg the table. Drain holes am fitted in the 
bottom I lie Main Container. 

STetrk II Apparaita. 

6EH. Thi^ differs rn:.rn Mark^ I and LA. in r1 1 :l r 11n ■ i■ rs; I .j i^lr hiba i - CJ.nl.icul ; : ■ hI ibu |i j r!glh uI 
cabb- is approximately 825-feet, This type of the central ^dde tube enable the rocket to much a 
heig'iL E 100-feel {against and-feet) and flu rin rm;'il FliSu dekv iru j. -a^i■ J Lie appiuximali-ly 
Fj 9Wfflf]d.=i r 


Apparatus A,D., Type L. Mark L 

tiiy, The object of litis devitw is to by a curtain of artful mines: suspended from pataubutes iti 
ibe jath o£ low flying i^r div^-bi>mbirig ainrafl. 

Tliu IhjIldbC'iik, B.R.&43, Ike i-inek Roe&ei, F ,| If . Nnrh M/tnuting, should bu cunnulted for 
gciLtTal instruct inns, maimcj] H Lisce iLlH I dutsdL 

AmmiUlirim] is assembled on issui: to -I^]|^ aJKl cunip[i».:i Hie Tall Propelling \md the CauEstcr 
Assembly, 'Ll ll- fully asik'mbled round is tenned " Ap£Mir;i|us A [>., Type L." TIk- Apparatus is 
launched Ircuri a 2-inch ^ixkct F.A.M.. Mark V, ^louiiling. 

6£D. Tits Tail, j ProfieMing, is ± muKlihcation o£ the Tail, Propelling, of t]u?. 2-indl Rcckct 11 U." 
The contact studs are omitted. The two trunnioni aie welded on to the Luba tr> accommcxlate the 
scinup. The plug screwed iiilo the shr-LL ring dows the head of the tube : if the plug is removed the 
rocket is non-stLt-propu]sive ill the event of accidciitaE Lgnition, A 12-inch steel stirrup is uttaclLed 
to die triimtiDns lmi the rocket toil, tine end of an lS-iiich steL-t connrcting rod is secured co the stirrup 
and the other To a sink oti the Top Conical Canister. Kli firir k mis fivnai the igniter lo a fli-jcLblc 
tatj tyre cabb' which in turn | .i-y.'S UiroLi^li ;i mechanically-jointed wvak Sink t;i a mcntlded sllbber 
■vi-icket on the mouatiiig. 

ti2l The cmister Assembly tomjirLqcs thn Top Conical Canister .uid the Lower Caubt-.r. Thu 
carLF-ler:: are joLnctl by the « ■. ■ rhtp cf 1 1 1 - b-leeVe ■>( the Top < dnbter. l'hi joint i-i imuk wnriTTighl hy 
a nibbi-r ring aiid a mixture of luting, 

'i2£ h The Top CoJUCal Ciisnstcr rt i>t Light gauge steel m Tinntd plate and contains:— 

(?) The 45- inch diameter jrarachutc- to earn,- Howr thn spout rockt-E tnbir, 

i- 0 6-feet Main Support Parachute. 

K-pin:li Bomb Steady Israeli ll< and Weak Link. 
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fn ] Upper Explosive Link in bomb housing, 

(tj) Three retaining cords which are controlled by the explosive link and hold these parts 
in position tn the canister. 

(**1 The Bomb. The bomb has a light ease and a filling of approximately 8-nz. of poured 
T.N.T I he detonator is held in a shutter kept out of lin* with the striker by a clock 

spring. Under sufficient wind pressure the wind vane moves the shutter and brings 
the detonator in line with the striker. On impact with an aircraft the bring pin U 
forced tn by tin universal striker ring and the detonator, being in line with tho striker* 
is fired by percussion. The bomb can be armed and unarmed by large variations in 
air speed and no self-destruction device is fitted* 

623. The Lower Canister is also of light gauge steel or tinned plate, and is mounted on a base 
plate. It contains:— 

(i) A central tubr to assist unipooling the wire. 

<«) 1,000 feet of 19 s.w.g. piano wire coded in a metal sheath. One end ol the wire is 
secured by a swivel to the head of the bomh ; rhe other end passes through the split 
in the central tube and is secured to the spring wire shock absorber 

(miI The drag parachute assembly with a 32-inch parachute in a bag is secured to the shock 
absorber. The four retaining cords which are controlled by a lower explosive link 
prevent the parachute opening on the initial snatch at pick up. 

(ii'i The electric leads fur igniting the delay fuses leave the base of the canister in a short 
flexible cab-tyre cable and plug into the lower socket of the mounting. The electric 
circuit for the three fuzes initiating respectively the rocket, the upper explosive link 
and the lower explosive link is arranged in " Series ” so that failure of one fuze will 
usually prevent the other two being initiated. 

Action > 

62*1. On launching, *he rocket and the delay fuzes in the upper and lower explosive links of the 
Canister Assembly are initiated simtdtanesm.dy. The rocket takes up the top conical canister and the 
wire in the lower canister is uuspooled. When the wire is fully unspooled the drag parachute assembly 
is picked up. the snatch tension being kept within safe limits by the long shock absorber* The top 
conical canister reaches approximately 2,000 fret before the upper and lower explosive links arc 
operated, On the operation of the upper explosive link the bomh and parachutes ore pulled out. 
The 4vVim.h imVi support jwrachute is connected to rhe (Meet Main Support Parachute by a weak 
thread which breaks when the rocket parachute is fully pulled out The operation of the lower explosive 
link removes the constraint from the drag parachute bag and leaves the parachute free to pull out 
on the impact of an aircraft with the wore. Tim bomb will not arm until an aircraft strikes the wire. 

On impact, the drag parachute opens and I he weak link securing the 6-b et Main Support Parachute 
will part. The bomb is then pulled down on to the wing of the aircraft by the drag parachute. The 
bomb ts armed by rotation of the wind vane due to its velocity through the air on the wav, It is 
steadied in flight by the 8-inch Bomb Steady Parachute which act - as a drogue. 

Mark II Apparatus. PUti 26. 

625. The Mark II Apparatus i.s identical to Mark I Apparatus, except that 

(0 Tie* piano wire coil is 1,500 feet in length. 

{ti} Nn shock absorber is fitted. 

(in) One side of the slot in the central tube is flared slightly to assist unspooling. 

Mr.') The lower canister is marked with a vertical black line to indicate the position of the 
slot in die central tube. The canister should be loaded into the projector willi this 
black line aieay from the projector rails, ix. r clearly visible to the loading numbers 
when facing the front of the projector. 

626. The method of functioning is identical with the Mark l, The height attained ar separation 
is little less than that of the Mark I (about 100-feet), but the area covered* 1,900-feet to TtXMeet, is 
50 per cent, greater. Under adverse conditions the elective operational time. t.«,, before the drag 
parachute hits the water, is reduced to a minimum of 29 seconds from the operation of the^top explosive 
link. 


627-629. 
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CHAPTER XVII 

GRENADES 

HAND GRENADES, 

Grenade No. 3GM. Pkte 27. 

0), Granada Nl>, am fkrimvn u* I In Mill'-, Immb} i- :m imii p-r^nm I bmb with ,l .i:.JiL;. r 
Kt'Tit' i>ii J(“iiiii!i r bi -ii i f 11 -| I ■i'..iiii-ii ly 41 h1 -, 11 i’i ■ I>n» . -■ ■ 11 - 11*1 ■ L i .i i-ir -1 hnii biklv wlddh i-« fitted 
with lndi eaploriw, 

Tin body ih oval and its esterior i-- ijmovi d to provide ii £ri|> 1u 1hn bond ^net alo tm .v-rinl 
Ingmental inn, The ci-idi- |>i. i- Renewed intu tin ha*- and retainiM hy tin Haw PEup. 

The high tsxpbMv..- idling, limit) SttyfiQ* h fitted Into tbt body tbrongli tlir* Filling Hole In flu 

,| i r iih I- 1 . Tim f'illlrig flute \b closed by fl ncraw-thmittetl plug. Thu hii3k tsf . . win tilling i* 

jKpwuted from iIn -I- i jf ,n- i .• t Mr.- Igniting Snl by un nit gip iimi ponr-d bv tlir Striker nuimbw. 
aad t h1& clisad vantage Ffisalts iu uneven fj iignientatiimr 

ffit Thr- Ortuv Piece h nf aluminium nr linn--I I■r,irand eompri^s |wn ndfruvnt < Inimlwi'-* 

I M' -HI illi • I'.. ni'M.ll- I ■ I. ■I-I -HI I = 1 1 ■ | 1 1 v nil 'll, 'I. : NI • i - I.. ■ l III In." 

mi Striker i Luml ■ r s- primur I n I In ■ .. --■ 'In- ..I ' oil lain- ill- Shikar - ml ^ «Mo > ^j'liin; ; 

LI:e head uf III-; Slrik< , i fu^srud^ Ihmiigh the circuEar hel- -l Uiu icigi ; iln o]> nim. in rim hast^ meem-s 
[lif. 1 cartridge ''nd nl thr- I^nitin^ Set. 

Mil <II,-S Slrikn 1 -i ilHTijLii-rl id tin I i ■ n» ■ <! Ill M' in S ^ 1 . . Fw'e. Ii.ijuiI L-r rim-firing, if. 

imklKil i i allow Mm ■ i ..I .,n 11 li ■ -i i l;] i Die Huiigi I'ln '-il-i -ill nil p;i ■ ■■■ ■ .. I thr \w*\\ ; 

ft \s no(ehi?d al the- tqp to receive tin: Striker Lever. ThuStriker Spring is e&HSp*St*id bctWtrtt llie 
[.sf I he thiimlkT and I In- flanks oJ the Striker, 

The frrite i Levi 1 / i ■ = i eiirv- -1 !--l Is v« r pivid I un « full nmi Limn'd mi llj. Imdy "I 'In gn limb . 

I ii- i In: ly in ih.- In ii Sy Mid i- n Min- I m jiirtiln u m liy .. i il |nii p. ring ■ »v • r m .ml Hiiuijj-h llu 

fi li.tmn i>i;I*: !:i Mu ihort end ot tin kvet iii^ tefeo ;l notch on this Std]^ 4!id hcldi ii upMjfiinit 

tin ji iJmii nl I tn c'i iiiijn-. - -.nt spring 

The serrw-Lhread-vd Hw' Plug njiih tlK 1 1 :-.i m 1 <A the grenade, 

'L'Lji.* Iguiliiije. i;nliipi i -^ ii Ml-U murin'. Siifi Sy I'Hin 0 . 22 -inch liiiii- 1 in-. Cap mid a mu; nlkiy 
I'.111 C hit Ililn -t Till- CiLp r,it^ m elm I -.| I > UnllllieT w\th nm- mil of Ilk' h'uifin mCLii lull. Tim l ? LkBr in 
tenrifd Eutu dl U-iiiupB to unit thd Cmtrc \'tn inn. 4rii. h Mi- hi e in iml iu other rnd te irntiijK-tl 
into EtiM Dt-trmalor. 

6 r ,i2 Then :is ■ 4 Uvu- typi - nf f^uirinu Si*r ; I Iti wiry only cn ih time nf Ijunirng of Llie imw 
Iln hi i mi pH"* he ‘ ii|.|.U hujh n 7-wcLJinlh TheotSuer Set h^arfl 4-sewJodH 

h./i 1 1 |h rpluuml vrin(.-iiinl h;r, n i ihhi'r 1 mm i n« ■■«■! il w\w Ii ImisM Iml Ii ..1 i-i 11 :■ i mrCiIlH 

n till LitJfitEilimi ut niglil 

Niitoj- Be fnn: piiming (innerting i Lli dEtcjuniurJ sill sign a of wutiTpiyjE-ring antler irn to 

h.- rellioxmj from aroiaiitl 1 Iju ■■ u ib l r outside Hw tody uaid under 1 h«: striker ic-vr-r. Th-j 5trikcr should 
rhi-u h^- riLsfrd for ir^'dom in nee or dan cm wiih B.R, 7S7- 

ln im-uri' -NlhJ greurnks null In- issin-d la Jihips wilh Dim striker w.irr-rprimk-d by U^Uily LmpilyiiiH 

^rt.M -i Tills 'ild b % i ' 1 tudiiji 1 pill ill I m, Inil Iln liiB-ehH'liihiv. nml liol Ih rijijn-1 if Iln 

Hlrikcf is frrm, 

Hint In pm]mrntinn ii ,m riiin, 1 1,.- FL:,si I‘1 .. . vmi| mid i ha ijMiiring Sdt cnrnfully iniwrtod ; 

Iln HiHr ih LUrn mpluci-d mid mraw od Fully home. In prejNLratiari imiin - .. ■ ■ i■ ■- 

Tin b wthdrnrwn and rhe- hlnki i E • vi i Ili-LlE ilown hy haj r d. After the ^tcsmidu is thrwn the rxpan^kni 
oi ihe Striker SpLEng fon\-s the Striker ] .i-v. i uve.iy from the body , the kver pivot's uni Lin fulcrum 
a:id h tllrawn cleiLr. The action ul tJic Spring ceillhch Gtc hlrtkcr L-i ■ mipiligt: an and lift l!ae Cap. 
The ntsuliinp flfisb ignites the Fuw wliich hums for 7 Becan-dg or 4 secnndK (as applienhlei hetiio- 
ipiting the detaTmtor, vhieh then dotaTintfi* th# mnm nllmc:. Crtttf it (n b* toktH mm frittitd gmatif 
urf udfiritimi ftrfurr trififn fit \fntr nr frt\ 

1134. Marking .—The body is varnished. A ring ol ml is printed ^ tbc-i sh[>uJcl+ r lo dmikiiu 

that Ebt* gremde i.n tilled. A gr^mn hum! ir. ]s■ ml■ -d ;ic iJ>:- lower end tn denote the tyj- of hJHtlg. 
th3S-. /‘iie/vFir. ril-i ii.iJl::- .n - piiek^J t2 in ii wninti i Iimm'krri " ILa>d tehnsvl- ;, 7 ^' , i:huk1;> 

(or “ 4 Hccontls; 1 ' IE applEcabte), A bw plug key ami th ctmlitiiiiikg 12 Igniter wefn Is pnekt'd in onch 
bf>x. 

Grenade No. S9, Mark PUtt* 27. 

636. Tills granule f» il light portustdi-n IE.m-1 GMlub w-itb n diuigc-r syne of cippftistuw.iEi lx- 
3d yiirrlK, 

Ths bakellte Lady is in L.Wm p:irLs r wJiidi are scrL’W-cd together. A bullil \n fnilh'd round the 
c.cteridr to provide a pip to the hand. The liv-iul of ill- body rcocssed ->nd acrew-thiieatU tl to recoivu 
the Mechanism Holder which enntniim tin Striker Mcefiajiism, A Safety Cap with milted exterior 
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tit-s over the Mechanism Holder and is screwed to it; a strip of adhesive tape is stuck obliquely across 
the joint of the Body and Safety Cop to prevent the latter unscrewing prematurely. 

The Filling Plug and the Base Plug with a small rubber plug are fitted in the lower part of the 

1>oJy. 1 ht> Bar-r Plug closes tike busc of tin* Dr.ton.-vtor Sleeve which i* a Lukc-Ii^-d papirj LuIjh |i<>.-si I ioiu’d 
in the centre of thr Body, The Sleeve contains a No 46 Detonator and i*. immediately below the 
Percussion Cap of the Striker Mechanism, 

A high explosive main filling of Amatol 80 20, Lyddite, or Baratol 20/80, is filled into thi* Body 
through the Filling Hole, 

637 Do- Striker Mechanism comprises the Striker, Striker Spring, Percussion Cap, Cap Pellet, 
Lead Balt Closing Cap and Safety Bolt with Safety Tape attached ; the other end of the Safety Tape 
Carrie* a lead weight. The Safety Bolt passes through holes in the Striker and Mechanism Holder 
and holds the Striker in position. The Safety Tape i- would round the Mechanism Holder in a pre¬ 
pared groove and \s finally housed beneath the Safety Cap 1o keep the Safety Bolt in position. When 
the Safety Cap is in position the Striker cannot move forward against the Percussion Cap, 

Action* 

638, In preparation for action the Base Plug is unscrewed and the Detonator Sleeve examined 
fw obstruction, rough edge*, cracks, etc. The Detonator is carefully inserted, open end first, the Base 
Blog i-v replaced and screwed fully home. In preparation for immediate use the strip of adhesive tape 
is pulled from the Safety Cap and the Cap in removed ; after removal, the Safety Tape must he held 
in position by the forefinger and thumbs until the grenade is thrown. After tin* grenade is thrown 
thu Lead Weight attached In the Safety Tape causes the Tl|Jc to unwind and pullout the Safety Bolt. 
The Striker ts then free to function the Percussion Cap under the action of the lead ball which has an 
" ell ways " action on impact. On impact, the GLrikei iuipijjgr.n <ju ,u« 1 files the Cap and Hie flash 
ignites the detonator, which detonates the main filling. 

<139. Marking *—A nng of red crossf^ is painted on the upper body to denote that the grenade is 
filled. The lower body is painted to denote the type of filing r- follows :— 

Amatol B0/2Q ... ... J-inch green band. 

Lyddite . J-inch green band with " Lyd/’ stencilled on the hand in J-inch 

white letters, 

Bora to! 20/80 J-inch gr«m band with " Bar. 20/80 " stencilled on the band in 

1-inch black letters. 

640. Packing, bach package contains 34 unprimed grenades and 2 cylinders ot 17 detonators 
Nc. 46. 

RIFLE GRENADE. 

641. Rifle Grenades an fired from rilles fitted with Dischargers. Thf Grenade in supply in Naval 
Service is the No. 38 M fitted with a Gas-Check Plate, 

The Gas-Check Plate k a circular steel plate (2J-inches in diameter) with a small screw in its centre 
to screw into the bottom of the Base Plug. The Plate is a siding fit in the Discharger and rest? on an 
annular shoulder formed in the metal of the cup. 

Discharger No. 1, Mark I f i-. ut>«d with the No. 1 rifle. The IxirivJ of th. Di ^htirgcr is cylindrical 
(wrth an inside diameter of 21 inches) and is threaded internally to receive the Locking Base. Near 
the lower end a slot tunning a gas port is dosed by a sliding shutter which can be clamped in position 
by a Clamping Nut. The locking base is threaded on the outside to fit the barrel and ha? a central 
hole threaded To receive Lhe adjusting screw, the top of which is blotted to take the point of the 
bayonet. Below are two claw levers which engage in the slotted sides of the nosecap of Lhe rifle, 

642. Cartridge S.A o.jQj-inck. BaUistiU, II Mark IZ is used to eject the grenade. (Para. 528.) 
Acliun. 

633. The grenade is primed and placed ill the Discharger ; the Split Pin is withdrawn and the 
grenade is pushed fully home arid the rifle fired. Oil thf (rrenadc being ejected from the Discharger 
the Safety Lever is released ami the action of the grenade Ls the same as when hand-thrown. 

644. Marking. —The grenades arc marked similarly to the Hand Grenade No. 36M, 

645. Packing. —Box G,5 Murk HI or G.36. 

12 grenades. 

12 Igniting Sets in a tinned plate cylinder, 

14 Cartridges ball 1st ite in a tin-plate box. 

12 gab-check plates. 

I Key, 


646-649. 
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f.HAPTBK XVIII 

HOLMAN PROJECTORS. ILL. 4-INCH MORTAR 

PROJECTILE, ILLUMINATING. 

Projectile, Illuminating, No. 1. 

660, The store is used as an illuminard This particular design is fired only from Holman Pre¬ 
lectors, Marks IIA or lIS No. 1 Air or No. 1 Steam is stencilled on the body The Projectile has 
a cylindrical body uf tin plate which contains a cotton parachute, flare unit .end an ignition and 
ejection charge of gunpowder. The flare unit is attached to the Parachute and is positioned with the 
ignition charge at the forward end next to the Striker mechanism ; the Parachute is below this 
assembly and nearer the tail. The cast-iron conical nose containing tin- Striker mechanism is fixed 
•o-urdy to the- front of the body; the tail, with four fm>. is lightly attached to the rear end. 

651 The Striker mechanism comprises tin stnk* r, stiikrr cover .410 r.irrrklg** .ind a length <•! 
Safety Fuze ; the operating unit consists of u striker, a shear wire and a Safety Pin. The Safety Pin 
is withdrawn before loading. 

Action. 

652. On firing, the striker sets back, breaks the shear wire and impinges on the cartridge cap. 
I lie Hash ignites the Safety Fuze and aft-, r a period of delay the gunpowder ejection charge is ignited. 

Tko rcoultxng explosion ignite* tin Hare, blows dir tail, and ejects tin parachute and flare. The 
dare bums at a high temperature. The parachute and flan are ejected approximately 7 seconds aftej 
firing, aud the flame bums fur a minimum of 60 stands. Al 45' elevation this represents a height 
325/420 fort at a range of 330/360 yards. 

Projectile, Illuminating, No. 2. Plate 28. 

653. These are hied only from the cart ridgi -op-rat i d Projector, at present the Holman Pro¬ 
jector, Mark III. The Projectile is similar to the " No. I,“ except that a gas-chock is attached by a 
tulip spring to tlie tall. “ No. 2 Cordite " is stencilled on the body. 

In operation, the gas-check separates from the Projectile when the Projectile leaves the muzzle 
i.'f the Projector. The parachute and flare are ejected approximately 11 seconds after firing, and the 
flare bums for a minimum of 30 seconds. At 35' elevation this represents a height of 400/525 feet at 
a range of 770/1030 yards. 

Holman Cartridge. 

654 The Cartridge lor the Projector, Mark 111, has a brass bound case. Tin n j< ^urh of the case 
is closed by a celluloid cup A protecting cap is fitted over the cup and must Ik 1 removed before loading. 
The charge of 16 grammes of Cordite W.M.T. is initiated by an igniter continuing 20 grains of gun¬ 
powder T.S.2; a celluloid cup separates the igniter from the charge. The igniter is initiated by a 
percussion cap filled with cap composition. 

Cartridges are supplied in tin-plate boxes of 21). 

BOMB, 10-lb. UNDERWATER No. 1, MARK I, WITH CAS CHECK. Pl*U 28. 

655. Tills high explosiv. bomb is for use against the two-man submariner It is fired from Holman 
Projectors, Mark ITI nr may be thrown by liand. 

The design and components of the bomb are shown in the Illustration. 

The bomb consists of a lightly bnflt, welded cylinder fitted with a tail; a nose adaptor is threaded 
for the fuze, which fmictions under hydrostatic pressure after being projected into water. It has 
a f:xed setting which operates at a depth of 20 feet. The filling h approximately 4| lbs. of T.N.T. 

Ac'ion . 

656. Remove the safety pin and adhesive tape covering the holes in the cap ol the luxe. When 
tin fuze enters the water hydrostatic pressure ads, through the holes in the cap, on the rubber dia¬ 
phragm and also on the rubber shutter bellows. The fuze is armed by the shutter being forced over 
against the shutter spring, bringing the detonator in lint with the striker. On reaching the proper 
depth the hydrostatic pressure operates the rubber diaphragm and forces the striker head and the 
striker down imtd the levers are in a horizontal position, thus compressing the striker springs. 
Immediately on passing thi dead centre the striker springs re-assort themselves, driving the striker 
into the detonator and firing the fuze, and the main filling is detonated. 

SMOKE FLOAT, B.L., 4-INCH MORTAR. MARKS II OR HI. Piatt 29. 

657. ihe design and components are shown in the illustration. The main component parts are— 
balsa wixid cylindrical float, metal container, celluloid container and metal protecting cup. 

The cylindrical float ha-* a central steel smoke emission tube which is attached to the lid of the 
metal container and secured by the split lip of tin rube being turned over on to a steel washer. The 
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flLwt is bound with fabric tap,. Later mark> may h- i>f other material, bill LLlF^ will no I affect Hr 
fperaridis of the si ore, 

] Ik metat container holds Ilif smoke composition. It ha.i ;i perforated central stf,«d tube wrapped 
in primed miuJLn with a Liy^r r>f priming compoE-i t ion between the muslin afiA tha smoke eortt]>o&ition< 

Tlis- celluloid container, with the pnr.pellam charge ol Ballistite, is cemented to the container 
Th-- iTiehil cup is IItil'd to protect the charge and l-c mitiiw-r■:! Iwfcjne the round is loaded, 

A ('jLrtRrljJ*- b.A. Kifk Gr-eliitde lASOii-inch cordite- H Li used ns the primary diaqp- tn tire the 
mortar [para, 5 * 9 ). The haillistite charge of the Smoke Float is the secondary charge. 

Tike mftgfi at lull dcvHtirj-n of 30' is approximately 550 yards Should the minimum range, about 
50 yards.. lH 1 required, remove the ballistitc charge, rlrvatc the mortar fco ejctrenu elevation and hru 
veth the primary cartridge only, 

Over land the range ran be incr:,i--ei;| Hy appfij-xinnately 2"0 yards if the Smoke Musii llred 
virhont its balsa wood float. To remove flip hard gn/.y pap*T disc from th-- top or the hoar prise up 
the Fflrrfttiurjn of the rentml tube with a Hid chisel turd -i pair of pliers. Take off the steel Wad Le t 
Eind pull the balsa wood cylinder from the cemrat tube, In Hi is condition the float is loaded as usual, 
Lc., with smoke bos to the rear. 

Action. 

fiS 8 . The hash from the primary cartridge ignites tlie ballistfte charge of tie smoke float and the. 
float is ejected fro-jjj the mortar. At the Harm: time flash passes up thr igniter tube o£ the smoke con- 
L liner and ignites the priming and smoke compositioius. 

EQMB B.L. P 4~iNCH MflRTAR, Kbit. MARK I. Phis 29 

650. The main competent parts of the bomb arc—■Fuze- No. 152 or a plug, Body with nose ..ntd 
till adapters. and Toil. 

Fuze Nv. r$2 .—This is a Percussion D.A, fuze who® design nnrl compnnnuts an* shown In the 
Illustration. 

Safety arrangvmcnt.'i ;— 

% (i) A safety cap is fitted which must be removed before fn ing- 

[if) The detent holds th-c ball in such ri petition as to k^ep thr striker down, The linker 
point engages in the side of Hit slauLter, tfcus keeping the detonate^ which is held in 
the shutter, out of Line with eIk- il.i-h channel in lite magazine. 

Gfltk Oji firing, the detent sets back against thn ■: lot r 1 1 spring allowing thr- bail also to set back 
into a pocket. This allows the striker, under the action of the striker spring, to move forward and 
the striker point disengages from the shutter. The shul Ur moves Q\'i r, under l he action of its spring, 
and I he detonator comes into line with the striker and the Hash channel of the magazine. The fuse 
is then fully armed. On impact tbs cap is crushed in driving th-c striker into Hie detonator and the 
resulting ilusli detonate:;, the magazine. 

561 Body. The steel body ls fillip with approximately 2 Shs. of T.N.T. A cavity is moulded in 
the bead ni tho filling into which is 11 Lied a paper lube. The latter contains Hit C.E. exploder and 
rneeives the lower part of the body of the fuze The head is dosed with the JiOS* adapter, into which 

fllft fuze*, or A plllg ifi XOfWWrtl Ttw: Imf-Jrim b rln«;rd unfit a tn.il Jidnp+rr whErh siTH L v/ threaded in 

two gauges, one to securo if info tbe bomb and Hie oilier to receive the las! 

6ft2. Tail .-—The Tail comprise* a perforated sXtd tube wLrh tour tins, oach of which btu two 
lightening holes. The tail holds the prupdlsiit cartridges and also keeps the botnEi steady in Ili^hL. 
The tube contains a cartridge in a celluloid COJltaiuety a dosing plug having an op^Ji flush hole and a 
Jiardivood plug Lu- fill up tlie surplus space. The Jins an arranged f^j rhaL one pair iif opposiie fins 
contains spring retaining clips; they; grip the barrel umi position the bomb on loading. Two aug¬ 
menting cartridges, each in a celluloid container, are fittodoppt'jSJt?: to one another in the angles farmed 
L-y jjairs of adjar^eiat fins, and arc hetd in position hy a length of spring irirc which has a liook .it each 
end. The wire is threaded throng]i the rear hgliL: uEug hde of each ftn ajid liooked to form a ring. 

The fabric cover luted over the toll protects ike cartridge from the weather^ and is secured with 
tape at its muuth. 

Action. 

TIlc cartridge usnd to iui : ths iniir<;ii is u Riflu Grenri<b- (>!¥k-S-inch !Bal!istLte 11 .Mark LZ. 
Oj] tiring, lla^h from tliis cartridge pu^s through the flash hole in tlx: tail plug zmcl ignites the primary 
cartridge in the perJuETSinr-il tail tube which m [ijmi igciit^:. (he augmenting enrtridges in the fins by 
way of the i^rforatioEiH. Tin:- resulting pressurn pro)KctF. -he bomb. 

Nttic lu [ulure, to avoid damage to the augmenting cartridge-d during transport., ln>tnhs will he 
supplied without their augmenting cartridges lined. Ten augmenting cartridges (in two cardboard 
tubes) will be |/acked in each bov of five bombs 

To prepare a bomb for firing, fit two augmenting cartridges Lv each botEib and rCLaO'-V the instruc¬ 
tion Lalvsl, it the bombs are uot ticud, men, bttore they arelamtofi, remove rhe augmenting cartridges, 
return tfifiln to their tube and replace the iustruction labfl. 
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CHAPTER Xl.\ 

PYROTECHNICS 

670, [‘‘vl ul.tL-Iniii:- ur* Li-v^l in Naval Svtvslv Lor the follc-win™ purposes:— 

Signalling iMnl Nnei£iitiudL 
UlMipfoation*. 

RLTi^niM.nn mu! IdeurifscjirEon. 

Targets for □dm: Range A.A. Weapons. 

! .li-TipEny. 

P 1 , i-:>r. • Iiimh:-; for ii-.. in surcrufl are described in Air Publicatjunh. 

SIGNALLING AND NAVIGATION. 

Rocket s Signal I-lh., Service. Pktte 3d 

671 Thi- derigH nii -rupi..unlit?, <il tin nx'-ko an; >!h,iuh in iltt:iu iji lb illustration. The long 
stink s attached to the . asc Ii. h- np tin axb of the rftcku junllcE In- iL.-. trajectory ; Lbo instill soefcef 
is ^lucd to Hit oiitskk- of iIjc- case and is bound with iwi.ru' or glatd tape 

Hit rocket may he fired from a Mai lirrie, Rc-cket, Sign ill or >i lo/ckeE, L"j r. I" iril i s_ 

I he upper cylinder, i,\ rolled paper. cr.ntsins 2$ wilier stors A :-iii II charge of rocket composilion 
■ ;i' sulphuric-:,* mealed puwdci i- ijisvi;£ed between the dn\ pliir and Hi-.idjiu/enl th-r nf -t: L r& to assist 
lightlug-Lip and ejection. The bead of the upper cylinder it closed with a paper <b*c, which, is covered 
with .1 ini El board. con-- ■ thi' othi r end is secured 1" the cas* and the joint if. seeded with paper strips. 

The l ."j-.! , -:!l rolled pnpi r. !- choked near (be buH 1 to ...*enl It i-, I braided inti rnnlly bnlow 

t.hi-chn-kv to receive the plug ; if closed hy a millboard disc it is bit plain. The charge of rockel 
ewnjw&kEon is filled so as to leave a cavity. 

Actum. 

G72. When the wooden plug in removed the vent in- expo-ad and the Rocket is ready to be pru- 
jii’i'ii Oi fir in::. i iMubrj-iiuji of tin i*iwdei prinutig in tbe choke ignib-s the Rocket iu-m|>o^icn>i> 
The ignitm-n of the composition causes a pressure of g;L>. in thi n>: k< t and this gas, rtseaping through 
[he Vi'ill. ]'n''-•! —• against Ihe oil mid J>l<j]ii-ls the rocket. Wlirn the grtAh-r pari i>l llm Rucktl i(mi 
pn^itj.Hi b&s burned, coirihnslioo spreads through the cavity awl the priming hole in the cluy fitling 
lo llii Rocket cofnpOsitioli in Uie upper cyfijidt r and the Ftarv.are iguit^l and ejected. Ejection takri 
place at a height cd about £>00 fe^-t, ut-d Ihc sluts burn fur appra^imately five seconds. 

The: Rocket h panted drab. A white instructional label is secured round the «ise, 

(57^. Marktng .—Thr fallowing information i.- -hivill: <\ nn rfit* upper cylinder and >.lmnpiil i:-n 
the plug 

t ontrncEorh; initials ■ -r Trade riMCfe 
Date of manufacture. 

Lot No. 

Vvli!. , n lin'd from a Machine, Rocket. Signal, the rocket i>. ignited by a friction Tube (.Kt r 
puragfjipn When fired from an Upright. I'irin^ Rocket, the Vent u| the Rocket is ignited with 

a prsrlfiie. 

Packing hadi rocket i^ packed in a Lin cylinder ihr cylinders are snppLitd in wnodun package.-, 

Thp wooden mw plug in the vent prevents self-propukitwi in Lhe event of accidental ignition ; 
a rocket so fitted will burst cm ignition. The we- irien ]?lug must bo Ti'mmvd whi n ihr rocket U required 
fuJ Lfc?e As a wartime expedient Hjc wooden plug has been replaced by a cardboard di-:r l-uc tired Im.- 
a paper stal. Should fhr paper sesl he broken, the rocket must h* re-si-aled in its tin and kept in 
a dry place cel deck for " first uec 11 ; it must not be re-stnwed m a magazine, Whea preparing 
rockc-l ii'jr iKe in " Dpiij-lit-." Uh paper aenl should not fn broken uiitil it is intended to Eire the 
rockd. 

Kucket, Sipnikl. l-]fa r| Red or Green, 

674. The action of those roekcL, b, similar to the I’lb. Smdee Kwkct, and they arc fired froui 
:j Rocket, Dpn^bL Firing. Tisu upper cylinder is larger lhan lhat -.u I ho Service Rocket and has a 
rounc cap. The stars ajr. packed with and ignited by quick-match which smies to open the head 
and scatter the A Hulphurlrss moah il pmvder is'sprinkh'<l amongst the stars !■:.! asioi igniliotL. 

The I'-oCke L case is pairtlcd a drab eolrmr and thi’: upper cylinder llse colour of the stum it Con la i us. 

I Ii r r 11 miner c?l .^fir : : dificTS for tli*. rtiarks of taLdL eo3.jJ.F_ 

Cartridges, Signal, 1-inch and I.Uincli. Plait TO. 

e?5. These enrtridges an 1 tired from a Pistol Signal, l-inch «ir Li-inc1i T 

Lac 1 1 cartridge contains a sm^k stuj - , Red, Green ol- While, 








Of. XIX, 


mi 


For identification li pu^w.T i:ilv-l is u r - 11 ^ :h is- i ii:. disc am I on 1 1 ?s [innt-ntl the colour of 

U-p particular $\qt] an appropriately coloured band is nisi* on t he body near the month. Formerly, 
for iileritificatiun at night, the rim-; of casus v.h mill- il nil jnimd lor a Red riar, plmil for u lirwn rovr 
!int I'nirii d hnW way round for :■ While mat 

On Oartrid.giRs, Signal, 1-inch only thesi means of identification arc bring- superseded by an 
enbos&ed imprtsiion on a metaJ disc at’llie moutii. A cross represents a Fed star, a triangle a Green 
stir onrl ;l circle a White star ; cartridges so morkcri havp no paper label ftfibfed to the dosing disc, 

Cartridges arc packed in brown paper packets i n metal lined rases labelled to indicate rhe colour 
of the st;ir- 

I-inch nre packed I in a wrapper : T^G carrridgfis rn l l M.L. case. 

t J-incli arc packed 2 in a wrnp|>T ■ carl ridge? in aj MX. ca&c. 

The l-ubch and Lhe tj-usch cartridges on' similar in cledgn although then- an varintiniis m 
caistriicti&fl for the differen £. Col-nUrs in each size 

The Cartridge, Signal, l inth, Red described below, may be taken as typical. 

Cartridge, Signal, I -inch. Red, Maris XTV.T. Plate 3ft. 

The i:i>e i- cifwai - jM’Mjnab'd pniK-r rind CQEifakiF, the propellant eheuy.. .i mar with ignit. r 
pellet, a supporting felt washer for thr star, and paper and millboorft closing discs. 

Aiiion, 

On firing, the propellant ignites and ejects the star, which burns brightly, 

Whc-rc coFiflitwnr. permit, the: pir.trnl iv.iii.it hr lathed :o- ii tupsp&rt aho^c c|h,u hcjds of ptraotu; in 

tin; vicinity arid fired by Lining h lanyard. When this i» not possible, the pistol should T$e Jiehl at 
full arm's length ihove the bead of the fir-t-r, who should ke.p his head down alternatively, the pishil 
uny br firrtl from a rlnmp, as ilhisitmtril in 0.1'.5440. Visual Material Handbook. 

In all -/liHirinn- el tiring per-.',-nrn?l .shunlrt stand well rh-ar. 

Flare, Signal. Plait 30, 

677. This ft:±rc has a rolled paper body with a handle njf ynXnj or rolLi-d, paper. The body is 
chained with flare composition lopped with priming irnl match cumpusition. Abo*i- the match 
ormpis.ilinn .ljc a millboard washer, ,i rl:^' and a tcar-ott " tape, which ^i\ covun'd by a brown 
piper diHC. li tlr handle is of wuod. a ieiktherlioard cup i ■ fitted :< r its base ; the cap is coated 
with striker composition and secured by a lead capsule and a 11 toar-ofF 11 tape. If the handle is of 
piper, a wcudcj] ping covered with stnker compf.iritiou is inserted in rbn base. 

Action. 

Hi'/rt. Remove ttic Icnthcrbaard cup (by pulling off its Lear uif " inpr « nr thi wonden piny 
whichever is fitted. Full off the J ' tear-off h ' tape al the head. Rub the leather bo aid cup or wooden 
plug an:iin>s ili> match or mi position in Thr- h.-.n: mil lie 1*1. in- composition mLL bei-ome i ;;ni r .-.1 ; ch.- 
action is similar to striking a match apainiit its box, I In: burning Flare ruu>i bn Inlet at full ami'-i 
leiEgtti above the head. 

Flame, Float, Delay, Mark 1, Phut 31. 

679 The I'liime I'lonr is iir ,fi hir navigational pHqxwss by Aircraft Curriers 

There is a delay of approximately 15 minutes between tlie ttertu of syililirij; tin: snJ^ Ly tuz^: and the 
i^iiLion of the Flame Signal. Hit ETame Signal will huni fei appryjcImaJrij'd maamless alter its 
ignition. 

The IxjJy, of -Li.i l, lh cyliiidru riJ, and h.v-i two chaml>.‘i - I In* upl^u' i - hiinygncy rhambiT : 
tbe lower receives tin- Isite plate which holdn the llrin^ inechaui^in or ri .i steel runtainex filled with 
fUme producing comp i-:itinn [amorphous phrupb..-msl. J'hi central tube passes from I Fie tower chamber 
through the buoyancy chamber: the chamber jS sealed with a thin lend I in-foil di?w ■ the rlific is 
capable ut rupture Under the ^as jTcssure guncrateiJ by I Ik- Float. 

'J hr JirLncr mechanism romprisi s u slnki r. spring, rut-down 9 mm. cartridge case Mini a length 
ill Ko. IS safety lu^e. TIlb fuze eastm-s a delay between the time of ririiis; iind the ignition of the Flame 
S.gnal. I In .-.tviki-r is pri-cockud runt In id by Liand-oE'i fitid forked pbite placed bi-liudli h- head. 
Accidental reirio\ r ai of this plaLr ls pruvristesl by a safety ciivl r which i-. -^JM ; :wed ovtt 11 1 -.' striker 
mounting. 

.-irfMfl. 

680, IWurr the white disc yn tht .■ijdfi of ttu: flo i with the picjcLu^ tuuL jUM^'id- d. Unscrew 
tie sitir'ty cover and pull Lina lump <j[ tbe puU-ofs' forked pta ;■ Tlji:^ nileased thn str-kcr which fires the 
cartridge cup und igniCu-. rtn- ^ifs cy fuz«. Aft el ills; requisite ih-Uy cIt.- fuze ignites the priming mid 
cSn-- fialiter pnxludug cumptiKiliun in the contnmcr inul a ilane signid i ■ emitted fi'.e i 11n central lube 

The Float should Lh^ llintwiL overboard after any deiitd in Lor vn I of firm less than 15 minutes, 
after that it will Start fUming. 
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Ui, XIX. 

ILLUMINATI ON. 

ROCkcL, 1-lb. Magnesium Slar. 

681. This racket has it paper Imdy with. m^pw^tutu hlars. pELektd mto ihu hciidL It h fired by n 
pullofi friction mmn^cnu-ul tvlkirl ignite** ;i HickfiH-d drhy i v -V. lli^ typi -il ifinirmn i- lialiF 
u» fpllarc li port An? or other infant at igniting the rockut iboutd a! way* bp available 1 , Eitposufi to 
mst will quickly rente thw rocket* Habeas uud ilws iminki kept for ndj^iie should tw restricted 
lu one, if mie0C4bl&; fend thi^ should be kept as dry as possible, Afm '-vd-mt? to the wejtftier fur 

a week rockets should be regarded uk tin!ifn r Eceab]e and thrown uvcTboard nr Rfnmtd to a Depot fur 
destruction, Pre^nc -upplii - are in nan-wu.terLi^l 1 1 pfeSte^e*.; care to keep them dry fi therefore | 
very ni'L'i'F^Lry. 

The mi ki t h fired fmiii a Rorkiip Uprighl, Firing 

Z-incIi Rocket Hare, 

882, f’^fl^Wer A' K/ d Riidiot-Prqj acted 1 levice*, SHH, 

Rocket, lllumitiailng, Ibih*. fS^-wUiilm | 

ilNH. Sm t.kapier X 1-7, ttodud-ProjcctiT!' I Devices, para, Ulif 

Prrjjtciilcs. tHuminalfng, Nos, I and 2. 

H84. Sm Ckaptrr XVllf) ILuLmnli FK^ffCt&Tfl, pam, jlj) 

RECOGNITION AND IDENTIFICATION. 

SubrkdrlJHf Smukc Candles* 

ivH.S Si 11 > i k" ( ; 11 h 11 i-i .in din Ii;si.l;ii I finiii I Iki i ; : 11 .■ I rjvr.tnr nf a ■. i j I h 111 •: 1 11; ■ ■ I nbimirim-. I In 
cictiQlL i>[ w<i WilEi-e on Calcium EJFpliidc gGocralus ihunv and :-.ri l■ = k-i , and lSiohi- sun limit tnl hum 
the mouth of a central tube w3wn the caudle reache:- tin 1 surface. 

Dn thuH'andk 1 being projected vln- hnm plate m main-. in l In- pjuctor mnl may hr uxud ugdii 
.iwi. J) timing is* ustudly m cwu periods . 

ji] <L purioil oi ■ Ilia ill blirsiiiiL; win n tin ••muluj ir- iiiiH -l In uiii.niLri.ihLi' voliiiin- mid 

density. 

[A; ■! Ji-Tiod nf iiLi:01oient burning when a ilkin hisp of bi-nuke is er'nilk«l 

. \ E l I I hr jiiimri ..I ■■Jlvi'-Iil Inn lino; till rLiiin- .Mill ..I ... = .■ ally fi'ilncud owiiih 1 I" Mu 1 

uctkn id tin wjii-r admitted while the candle h riling to 111 ? nurfttcr. If the wave net Jon h such a* lo 
cauiw Intermitted miry el ndditemal innuer while; Hr emu Be r Ikmiiin;, du flmnu a ltd stnejlw will fat 
slim.dated. Jji very' u:sl]]ti wiiIlt this wall rml occur and tin limdk wlIE burn very fisdsty tor wimc. time, 

Caiullf. Hnuiki 1 , WhKr. Mark t, /VrJ/r H 

5^7. This L’liJldlc lor IT-* ID liallov Water. Tin- Ill-pUtc l^idy has Iwu CuflljilLrlltu-Jili, the 
smote gfriursding rhnmbiT ermtaming calrium. pfn^phidc md the buoyancy chamber, The central 
zincite umission lube parses frain Liu- smoke gentraiing chamber tlrmu^h the buuyanry uhambiT and 
h 5cjlcd with a plug. A safety ]nn ia fitted through the cenEial tube nnd ping, Thi? base plate is 
supplied BBpurutdy and uttwched to the plug by m iccurias pin JmmwLJ-n.tdy before Inadiug. Whett 
the him 1 plate in uittJi-hisl thi- rifely | un. w willidlruwu ami l In- kindle i-. haLded Into the pj^ctor tube. 

fjji. 1 dcsigEL - l e i ■: J oampmi^nth an- yhuwn in Jutad in the UlLi-sl laticm. 

If Lhu crnidle is- removed from tUv i-jr-Ll ur Ln^h ati of bang tmed the saicty pijj rruist be replaced 
at oiu-i- mi- mild In- l ikutL Iml h< :-.-ji.ii Iv the ciindle mid Liu- I«:l ■■ plutu unl^ Iniifely j>i 11 i-^ in 
position. 

Aclivn, 

B68, On bring, the base plate and the pJug rcuiain In the ejector. After leaving the ejector Che 
raiKHc lunih u^idc down UELfl nncs e< tin 1 , .-.urf.ii. Tin- h i -. i an£.:L- ui tJi« plug from the ccnlraS Lu.bc 
alhiv.-.-, -.1 ■■■--it..'i i■:i iTit i iln' mlii..' mid iiach ihu calcium iihc^phidc Maine and -ineke an: 1 generated 
unit ujv L-iuilii-il fram tin muntli >1 Ihi- tube wluai IIji 1 emidh 1 n-nehrs lh- mi rf;i■ ■ ■ 

TAIICEIS FOR CLOSE RANGE A. A. WEAPONS. 

R«MT n Targel, Practice. 1-Eb., Marks I* and If. Ffafr UL. 

689- This ruelie! prewiden n I.II^H I'm linn h pmcliut 1 for eln»ii' rmige A.A. weiipniis. Il IhHIm-h 

a parudmtr (dyed Mi An j ivd) to wlmh a .dulisihg weight ui clay or gluts is. aliaehtd. The head Is 

clowd by a wnoden coniad cap. USA etioke end uf tlae rocket is closed by a paper disc pasted over 

thr 1 ellL <j! LUl- IjuiIv- 

I Iigluliii^; a] iaugvim:Jil onh-i.-LF ■ ■ I i purr of N<i- II (safety lu/u, ui \r und uf which |■ i 
Ihm igh I hr ddi- of I In body iiitu N„- clmku. The end of lh'- 1 fn/r is irputril by the (Midi htthClwdi 
for uHiveiiiviJCL’ ■>[ uj.Hjmtirjiri, lu lJjc body. 

The racket Si fil J td IrciLi a Machine Rocket, Signal nr a lt«:Jn!l r Upright„ Firing. I_>il i-‘.:at:hilig Hie 
vertex - il its Jlighi ;. ^mall pCiWder burlier oipeh the i^liucIlllIc and it^ svi-i^hL. 













"" 
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CH. XIX. 

ILLUMINATION. 

Rocket, 1-lb. Magnesium Star. . . . 

. ..... 




Page 102, Afit.r paragraph 684 insert new paragraphs 685-688 attached :- 

RESTRICTED 

RECOGNITION AND IDENTIFICATION SIGNALS 


Grenade, Signal, No. 65 

685A. The Grenade No. 65 is a recognition signal which can be fired— 

{<*) from the upper deck of surface craft and surfaced submarines--fr.mi :i pistol, grenade. 

2J-inch (this is a pistol, signal, 1 J-inch, modified by fitting a discharger cup) ; 

(A) from submerged submarines— the grenade is loaded into a float, signal, submerged, and fired 
trom the underwater signal ejector, On reaching the sin face the bursting charge of the 
float is exploded and the grenade is ignited and projected into the air. 

685B. To ensure correct insertion into the discharger cup of the pistol or the grenade cup of the 
float, the top end is marked ” Load into Discharger this ksu upwards m , and a circle is embossed 
for purposes of identification at night. 

Action 

686. The flash on discharge of the pistol or from the bursting charge of the float, signal, submerged, 
ignites the priming and flare compositions The burning grenade can be projected to a height of 150 feet. 

Instructions and Notes concerning the use of Grenad?, No. 65, in the Pistol, Grenade, 2J inch :— 
687 {<*) The pistol must be secured at 70 degrees elevation in a quick-acting bracket or latch 
securing to the ship’s structure. The pistol must never be fired by hand 

(&) Break the breech of the pistol, insert a cartridge and close the breech. 

(c) Remove the rubber cover from the pistol and insert the grenade (legend up) in the discharger 
cup and replace the rubber cover. 

(if) Do not cock the pistol until necessary, 

(e) The rubber cover should always be in place over the mouth of the discharger cup whenever the 

E istol is shipped (whether it be loaded or not) to exclude water. Firing with a flooded pistol may 
urst the pistol or cause the failure or premature of the signal. 

(J) the pistol can be fired safely with the rubber cover on and it is preferable to do this rather 
than to remove the cover and risk rain or spray. 

<g) If there is no time to unload the pistol before diving, the cartridge and grenade arc to be thrown 
overboard after surfacing. 

(A) The pistol should be cleaned after every 20 round* to remove gunpowder residue from behind 
the extractor, boiling the parts in fresh water if necessary 'this should normally be done in depot ship). 

(f) The rubber cover should be replaced by a new one whenever it shows signs of deterioration, 
wear or stretching. 

Flare, Identification 

68SA. This is an identification signal for use between submarines and aircraft. The body is made 
of steel and contains a flare candle. Two brackets are fitted to the exterior so that the flare may be 
attached to a ship's structure for firing. The head is closed by a diaphragm and the base by a closing 
cup. The firing mechanism, which is screwed into the side of the head and parallel to the body, consists 
of a striker, clutch, spring, 0* 410-in. cartridge cap, gunpowder pellet and a firing lanyard. A safety pin 
with a short lanyard attached passes through the firing mechanism and is secured by a copper wire. 


Action 

6S8B. When the flare is secured for firing, the safety- pin is removed by pulling its lanyard and 
breaking the copper wire. The firing lanyard is then pulled and the spring is ooinpiessed . when the 
spring is fully compressed the dutch opens and releases tin striker which flies forward under the action 
of the spring and fires the cartridge cap. The flash from the cap ignites the gunpowder pellet; the 
flash from the gunpownder pellet passes down the tube and ignites the dare candle. The pressure 
generated blows off the scaling disc in the head of the flare and the flare burns and gives the pre-arranged 
signal. The flare candles are various colours and are identified by the type number which is stencilled 
on the body of the flare. 


A.F.O. P.49B/55 


{G.8290/64.—A mendnunt AT, 24) 
Amendment No, 24 
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( H. XIX 

CW. Tlic difference betwnm the Mark II and thi Mark I* rocket is that the Mark II has a cotton 

prrachiite whereas the Mark I* has a paper one, 

Mark II and Mark I* rockets arc in ter change able. 

INITIATORS. 

691. The following arc used as initiators for various types of pyrotechnics 
Portfirrs. 

Quick-match. 

Slow-match. 

Light, Short G,S. 

Friction Tubes. 


Portfire. 

692. A Portfire U used for igniting purposes. It consists of a cylinder, IBJ-iiichc-H long and 
J'inch in diameter, made of stout brown pup^r pitted, rullcd and turned in at one end to form a 
bottom. A holder b supplied. The cylinder is filled with portfire composition in the form of pellets. 
A small hole Ls bored in the top pellet and primed with mealed powder. A portfire mav be lit by a 
slow-match or by any other handy means, and :i-- a rule cannot be extinguished by water, It will 
bum for about 8 minutes. To put it out, cut off the humirig end. 

Quick-Match. 

693. This is used particularly as a priming. It is made of cotton wick snaked in a mixed solution 
of mealed powder and gum and dusted over with mealed powder befon* it is quite dry. When not 
enclosed it bums at the rate of one yard iti 15 to 35 seconds. When enclosed it burns almost instan¬ 
taneously. 

Sbw-Match. 

694. This is used for keeping a light going in conditions where matches cannot be used. It is 
made of pure hemp slightly twisted arid boiled in a lev of water and wet ashes. It may also be 
mob by tabling in u solution of & ozs. oi saltpetre to 1 gallon of water. It bums at the rate of one 
y?xd in eight hours. About four yards of it go to the prund, and it should be demanded by weight, 

L^ht r Short, G.S. 

695. This light ls used for igniting purposes. It consists of a paper cylinder containing a column 
of light-giving composition. The top of th< r.(imposition is covered with a primed cambric cotton 
disc, smeared with igniting composition, covered and protected by a millboard disc and a paper cap 
or which is glued a piece ad tope ft r stripping purposes. At the bo tt om of the composition is a ptag 
of clay- A beechwood handle is inserted into the bat too of the cylinder and hears against the day 
pljg. The hand]** is secured to the cylinder by shellac and is recessed at the lower end and fitted 
with a wooden plug. The top end of tin wooden plug is coated with igniting composition. The light 
bum? for about 2 minutes. The cylinder is painted drab with ,4 Light, Short. G.S./’ and the Mark is 
stencilled in white on the side. 

Adion. 

696. To ignite the light, tear otl the disc and pull our the plug. Draw the primed end of the plug 
lightly across the prepared surface, holding the light so that it points away from (he body. On no 
account is the prepared surface to be struck with the plug. 

Friction Tube, 

697. Friction Tubes are used to ignite rockets fired from a Machine, Rocket, Signal. The 
Friction Tube has a cylindrical body of solid drawn copper. About J-inch below the head a bulge in 
the side of the tube, with a small hole opposite, forms a seating for the crown of a nib piece. 1 he 
nib piece has a small fire-hole in its underside and b soldered in The tube is filled with G.20 powder 
from nib piece to mouth and is dosed with a cork plug. The friction bar, which fits into the nib piece, 
i* roughened at the sides, slightly twisted at the ends and smeared with a priming composition. The 
mb piece b pressed un to the sides of the friction bar and the joint Ls sealed with shellac varnish. The 
projecting part of the friction bar has an eye into which the hook of the rocket machine or a lanyard 
is fitted. 

Adiptir 

698. The lanyard is stretched and then pulled sharply t«> withdraw the friction bur. Tin- re¬ 
sulting flash ignites the priming composition which in tem ignites the G.20 powder and the tube is 
ftr?d. 

FIREWORKS BOXES, 

699. Signal Rockets, I-Ih. Service, Portfires. Short Lights and Red Flams, are supplied to ships 
packed in Fireworks Boxes, large and small. Rockets, Mb. Red and Green, Flares, Green and Cart¬ 
ridges, Signal, 1-inch, are supplied in separate container*. 
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CH. XIX. 

Fireworks boxes contain the following stores: — 

Storm Large Bos; Small-Bax 


Lights. sh art .. _ . . Vi H 

Portfire. 1 ?, common ... .. , rt ,,, . 20 IN 

Rocket^ Sigfial, 3-lb. (Service) ... ... ... . 12 

Flares, Signal, Red + ,„ Mfc ... „ + 8 4 


i irowi>rt(s \i.p i -l/nii-.l in their packages m th- !- i .ui|d ritagtoim- or hrework tank, whichever le 

fitted. They may also In- stolid in shell rooms priwirird .rhus o\plosive except Ckssificadoii 

(Troup V i-: singl'd therein. 

7U\ I hr- following firework boxes ar- 111 Tim I ur Ink or elsewhere and are rrplcmdnd Irora the 
fireweik magazine nr tank ! 

(i"l Night signal boa. 

(/?) Sea boat bos. 
jfYiJ Beats magazines. 

Night Signal Bus. 

7 1 ]. Thei-Ji boxes an- packed wilh li i r vvxn k- for signalting, and contain :— 

3 yi^nal rock-rts in tin cvLIndetfS. 

24 friction tubes, 

2 .short lights. 

I pistol, rigQftl, 1-inch. 

3K L inclh Signal cartridges, ifl cl «aob ecitmii 

Thu boxes- Jir<! jirmdrEed with a !-vk and key and an to be placed wlrre they are readily atocssibE-c 
&£ thty may be required at a moment's notieo. Idle racket machine rigged with a rocket and stick 
Fn it ready for tase HtEd ^mc spare sticks an* always ti.i bu kept close to the bo*. Two boxes arc 
supplied tn flag ships. i>n<- to Other ships. 

Sea Beat Rots, 

7h2 One box is supplied for inch sea boat and contain-. ; 

4 short lights, 

I pistol. signal, l-indj. 

M l-inch signal cartridges,. H green, fi red :kk 1 32 white. 

Il.e OuiiMipf is to ii'jii'[ L L<i I lie Captain on proceeding n> sy-.i (Eisif.a properly equipped Sea Boat's 
box is in each soft Wit. iZu *?ry evening at sea hr will satis fo himself that it is there and report 
accordingly. 

Bout's Magazines, 

7iJ. These boxes arc packed with .i ready u^-supph if ammuniiiim and fireworks ill case of 
prolonged dut> in a Ixint ■united with Q.[\ or rnncliiiic gijiis <n iih. ^ uuK. 

There are two types in the service, namely : - 
(i) A Boat's Magazine wldcb contains:— 

204 rounds of pistol mini am it iaii, 

i leather pouch (cases, cartridge, 204 rumub, pisinl), 

1 strap for ditty. 

1 key for metal-lined rase, 

1-lb. daw-nut t-rli. 

2 portfire, 

■i I-lb. agnal rockets. 

These inagstzinefi will nnly tm s i|:pliwl until stocks an ext.UiLrdMd, when they wLIJ bfi superseded 
by Gig's Magazines Eor all services. 

(jV) A Gig's Magazine contains 

rounds of pist- 'l ammunition in a pCmdi with a strap. 

3 signal rocket. 

1 porlJtre. 

1-Eh. slow-match, 

1 key lor motablinfid Chsi. 


7(^7t». 








106 


CHAPTER XX 

LINE-CARRYING ROCKETS AND MNK-THHOWING (iUNS 

LIKE.CARRYING ROCKETS. 

bucket, Line-Carrying Sdicrniujy, 2-lh, Plat,' :il 

7(0 . .. M i-« iisi-iI Hu i ili'i yin^i il Min- mill I- ilivd fnmi ei Phti?!, Km kri, Litm-Giriylng 

SclltTtmily. The ] flat 111 r.wnt-U ]gr o in 1.i1 ri s IN gmillH ^ i r Ci jfiO III im |«r ft '^Lrl- nrlgr, H i n::k.«I. \.\wri P rry il ig. 
SchunnuZj f- On Jiritig. Me 1 cartridge rLjiu ■ ••- I Mr v-eMi? r \ ml |kj sit ton ulnJ (‘jetlti I lu- ruck-l from th« 
nUiaezlt [4 tilt 

Thu rocket [a of ite*l with i Un«- ;u Lu-hetl to Rs Nil- its doalgn 0 -titl components an' shown in 
I Li 1 i 11 11 '■ 1 1 ;i I ion. 

I In stirl rod, t7-i.Tichrji long, i:i simn-ii tn the nuhEdr ul Lh<- tube 1 1 v riveting ■ <r hi. il living A 
special J-inch or |-tneh line i.-; attached urn the rear end ef the nod 

Srpaimte boarn tm provided M>r §4ieh mid jdiirh I nr*, rur< mnii he Kiketi tn an- tlinl the Im 
iwed ilii- riMTert niie Mt the linn M^'Iiiu. ^iiwrfl m it. 

Lutxuttiaiu for Hie. 

73 E (j) See Lhat the line is properly exiled down h -i running 
[fi] Make tin- inlhuird rml font in she ship. 

(im) Take the Jtre end and Lend It on L - die oy* i>f the laJI wire -I Mr rocket 
(fyl Grasp tlie pbtul with t] le left hand by tie ham 1 ! handle " and hold it hanzantalJy 
in front id Hie body, in 11 /;•■.!e tu lln- front ant! the bn<’di opvn 
(n) I ike Mir nr ki’i in IM- in.;Mi Mnnd nn+1 plnui? il humr in IM miuuk of Hie pistol, 

(rii Insert n cartrfctae with ITi* rigid I m ud un;l d- ise llie kirch by bringing the pi-stnl i^rLp 
lip lO tike hld'Eli 

(trti) Elevate the pistol to an angle of 30 D , hold it firmly, dose to the body, with the left 

hand at the horre] handle :md the right lituid iU llic pNtnE grip 

(in'it I t-iK'k tin | iL'.iul will) the thumb of the rl^ht M md H A Men n-udv for firing 

(j'il Sou thut the range Js clear and that (he line h cUmi* ujl-nle the l-. n urru 

(*S HoMI the pistol at an nlovatiqu nf 3fF anJ iiru it. 

Wit ft e:«> wind the range uni rig u h null line lh npproxim&teLv IS JO yards using a f-tnch fine it is 

160 wirrU 

Socket, LMi^LarryJnpi, Iklmmuly, t-IM 

712. Tin-. nickel is simitar to hul ■.rniilh'r tliat- i lie. 2 Ltj. ropkrl Wit ft n<> wiinf it Mas a range of 
115 van U with ^| Hnch line and 70 yardn walh a j-inch link'. 

Rocket, Uiw>Carrying, Silicrmuly. (3-1 b. 

71^a. Tills rocket hat a i-inch Mi ■■ m-l .> rnngc ol ;(5ily:Lnk. Ir i* i..rmi|>plv i , omml«nmNl 
I in:- A s|.ni. ial Snfn-nmjJv Pistol H-lb. mid rMTtrlil^eH are snippll-nl. 

LINE-THROWING GUNS, 

71H. i Me twii eyjii-hL nf HiKdJmi-wing gnn In the Servtefi drr 1 <1 lj TJne-Thn^i r Slwiitte't CrMtnn 
(ft Ini It i • 'Iv.eM ^ ■ in i itnd Mi liiili, M l I- (O.m^l-n'irh, Min^l, 

l.ine-Thmwer, SimuJtt^r, Ltre-ton. 

j 14. The Contci ii gun has it dinrt barrel and Hie projeclik* i:- [ftulud into the rutlizle. A spLH-iai 

Lrui'eli-li■ uliiig bliiiA ^artrtdgn- js supplied im - tin h’un iCjjtiWR'% S.A. Kemington, II.M.f., nCuTti, 

I'lmik i. I'ln |jfOjei"Mle rconsist h iif n. romid mild steel lun with .i line MUn Iml OetuiM I instniclhKti 

mmm iiwJ ^11 (£««■ Inifil lie follow.-d Mm rl\ ... 

llit'ise are 

(i) Coil down the line free tor nnin trig in the EicUt providwl or in u - hirk&Ofl'a mse . 

(im Attm M tin- Mm ti> the p-mp i■ tiUu i f n wire UliI ih nt^r provided, Mm [im ImnM he writes I 

within timid feet of the projectile to | mi vent iis hm§ buiiied by die HohIi of the gun, 

[iti] Loud the jirojectllc into tin 1 muuKte of I hi gun, 

IrVi Load the lulank cartridgt 1 into the hmenh. 

(i i Kivt tfn- IntlE r.t 11 ir- gun dti 1 he- drrk or ii^ainiit ri stnuclikm -i r .its --l-v.i ii> -n ^ if ahml 
SO 1 "' and Jilt it. 

(w) Th- chamber and empty carLrieS^- >m- ihonhl In- in.HjiudcM :iii-. r each round. If 
tin: cartridgi. 1 i:-. split any piece el brass fftfliaining in I lie t'hjunbcr shmjht bu 
removed. 












Rtfle, M.LuE. (tt,3034licb, Inngi. 

715. This rifle- has siLpcrseded tlie CuStun Guil The projectile is leaded into the mural*: mid -i 
Cttrtxiijgei S.A. Rifle Grenade, 0-30fl-inch Cordite H r is used to ire the projectile. 

Bstajled instructions for assembling, loading and tiring ar* 1 issued with each rifle and must be 
foibvptil. Briefly summarised, tli-csu are :— 

(>') Attach the lino to the projectile mA uril iL down & for tte Coaiun pn£ 

(*'*') Load the project dt up Lo its cellar in Ltii- muazU of the jiilv. 

(in) Load the blank cartridge into the breech* 

(/■') Fire the rifle ernm the rthoaiJd^ r at an elevation :i\ about H JT On In iii.^, ih: face -li mid 
be J:IH clear Of the stock . tin. (rigger should b: pullnd with the tip of the finger and 
the part of the hand bet ween the first finger and thumb should be kept weM dear of 
tile bolt 

(fl) Tr a misfire nccurs the rifii- .-■Mould lie unloaded, Tii« bon- should then lw examined 
tn we that it is clear asld so that the nflc is rt-iidy fur reloading azid firing again. Hi is 
will safeguard against the possibility of there hiving been a " puff shot." 
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CHAPTER XXI 

AIRCRAFT BOMBS AND THEIR COMPONENTS 


GENERAL REMARKS, 

7m Tills chapter d'eals briefly with uiicml'l Wtinh'i iim.l Ibdi .-umpanimi*. Air l^uhiitjutLrms and 
Naval Magazine and Explosive Kr^k'itinns m 11 -.1 lie consul tr-H - ! hrforu any attempt is made to fuze 
nr Iinhi?* a 

The FCfukticms to be observe on board ship with regard to aircraft bombs, and their com- 
ponents, and Lhe respQDSibiJlties 0] tin - Gunnery E'?Jhccr and ALr Gunnery Oftk'tT are seE ■'njL ill Hie 
Naval Magazine and Explosive Regulaliot'ts. 

FACTORS INFLUENCING DESIGN, 

Tin shape ul :iim.urt bombs is determined to j great ■%I ut Ijv' L1 1 need to Lhhieve -i.:ailiiU-.-. 
in iljghl. Bombs an: nut required Im withstand stresses inch as are &?t IjJ> i>n IT: cli.yhitrge of ;l shell 
from a gun Eind their walls nre. not made o! so thick metal. They have a larger capacity Ilian a shell 
of tilt- Fmo weight deafened for a similar purpose, but Ltioy have Less penetrative power 

EXPLODER SYSTEM. 

721. The relay " system—■detonator, cxpli>:kr and main filling-—is filled Jur the detonation ut 
H-E, bombs. The detonator is fitted in conjmactlon With a pistol or is contained in a hu* which is in 
eilcc't a runiLiiiied pBU i] mid ■! i in.nm II m c-ApliiLln p ,E. m T.N.T ■ h Cl tied jji j pxket in thr; 
moil! Ill ling. 

The detonator fitBtf tan bo Lirrangi iL 1o give o d.-ky,, it reputred, between the Csine the bomb 
strikes tbc target and the detonation of the main filling. It is convenient to describe a bomb as 
! ‘ fuzed 11 la denote that iL is liUed ready Jur ■■■■■?, whether Ml. aclmd am m Laments ninsist of a fuze 
i>r uf o pistol and detonator 

FUZES TOR H.E. BOMBS. Plate 33, 

722= r'uates embody Safety Arrangements., Ini tiating Detonators,,. Delay Increments and diarg-es 
known l*i \ " Magazines." 1 When ■* In 11 ib i- n Ic-.itt-d fi'imi oil .nr, - ofr 1 he vani -. ,:in: Ere<.:'.I hy thr 

remoVid ef : Omm. to. . ikvicr: ,md iheir rotation arm:- " l In- fuze. When bundling M.i can? I"rnl-L 

be taken to ensiim Ltu±t they are not accidentally brought to the " amied " or dang^rmis condition, 

Bombs returned frimi o i . \ hsivn ::i fuze which han Itecomc armed ;md special precautions nrf 

alwnyh n-'ros-sarv. 

PISTOLS FOR H.E. BQMB&, 

723. En tho majority nf M.F.. bombs a system oL ■drupEifJed Luzine has bcvll adopted, und thi- 
modwniol and explosive parts tlie fuze :i|.v pmvkRl md inserted in the bomb as separate rom- 
pottctifs, r,f., Shr pistol is purely Tm-chanical and III- detonator contain:- tin- dtday i i ir i ■ ■ill =■ i it ^ ft ml 
magazine. With both tail and nose pistes it is mpotattt lo eusuf? that the safety arrangement we 
correctly in portion when hiti-d. 

Tall Piitcils, Hoi* 33. 

72*1. Thi- tail pistol consists ul :l pistol Inure and a striker held in pisiLiun by a creep spring. 
When in ihc " saf«? " posilioiL Ute sttiku - is uBi feiasned b\ uri iimiin^ uut screwed on m :rs r: ar onrt. 
On Fclcaie of the bomb 5hr nut is srrrwvd cli lJ«- ntriki r hy llu forked cmimcting rod and arming 
vanes farming part of the tail unit. When the ruit is unscrewed ih-t striker k returned by the creep 
^pEpaig :ljr1 lLll pisLol ii then " aimed." On deceleraticn of the bomb due Eo impact, the striker will 
flv forward against the weight o t the spring on CO the detonator. Typical examples of tad pisLols arc 
'the Xo. SO, which lias a poitLted striker and the No. 2b, which has a blunt striker with a Fmall poinc, 
Eaoh is need with its own special type r.f detonator 

Nose F'ebIoIs. 

725. Ttie no^ 1 piFtnl consists o t a pi^Lul Ijody and n striker held in position by a shear wire. The 
fcrwkrd tnd -of the striker has a 11 mushrofiiti " head which, <nj inip:ii't, drives the striker to the reai% 
breaking the shear win 1 . Ltiti mushroom head ia protected by a cap. Jn ho mi Ly^-sof plhtol the arming 
vane <jf the cap ficrrwH off on rutvasi.: o£ the bomb, and in other types it is relcasi-d by other means. 


SAFETY ARRANGEMENTS OF FUZES AND PISTOLS, 

726. h'llKCH amt Pistols tiaw arraiLgemcnts designed to render ill homh harmless in Lilt event 
1 nf a crask liuidkig r scddental droppmg or iettranuli^ over Tiiendly tembrnry, Au arming vwie (whnsif 
action in h-£es is to r* lease: a shutter and bring the detonator mto line with the striker) is usually 
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CH- XXI, 

emplnvnl rm Mu- Jim|/'i!‘* , 1 I'Mc \nr.m\i nun’ In lift'd in wiifli'sinsill M-miiIm In neldUirm 

jh^.' sin .1 in^ri 111 nts .1 Shearing Wire irr n Cnwp S|.trlli|J to usindiy ftlird. 

737. Thi EulLnwirag devices may hu li1.1 1 ;■ I m> gjpftvont Mir arming ■■ line RA-ulvinj’ Indore (he bomb 
U rdcirsed 

(i) A Transit Pin which U removed lxdinv I hr jiinTiifr lake* off or, altemutlvnly, n Safety 
l-Virk which may, may rm| In* ninny -I '■ -Yip- thr iiir-L-riifl tab’* nil, ih 4 [vml.inf{ ihi 
L lw lypt? of bomb eaniciY 

lj/i A win- rave through tin? armirtg v=i:M- tiiul kept in posit inn by spring dipt fur. hi deter 
designs, a stop attacliElI lo ii dip which £it.- over the arming spindle^ Thy win |nr 
clip] i-- i-i ii i n i i ■ I tu III. l-imli carrier .mil ill- ciai'ii 11 -s of rclwm£ the bomb provide 
inr withdrawal, mil- ii i- required in dm-prhi' Umh 11 mile " 

FMg With Bormj giiiidl tuicbi (not hi Led ^itli artrdng vanes) uLtutfJtfTLenti Wfl 

lit ted to M ■ I mm I j cnrrjcr in krrp M-i- btunli in a a ■rnlM i* 'i: white it i- nn Mu currier. A- r-noil 
it, i In* tvunh fa released it becomes " live." Stidi bomb? cannot he jettisoned. Jl saFi:_” 

NJi^ffri.^ 11 .-V. attiS i r.v/V A/um.v.. In iiLilirim tf tin- unilill;' vrilie Mr- hlrikei i*. lid I off lln 
i|. i-n.i'i i hy i l* -Mm; win i-r n creep (■iiri^ V\ln- ■l|riu;lh h m---I in nil i y ..nru n 1 1 ihi' 

hut pftjvkk ■ -'iLin :-:M(. lv il the bomb i:i iLcridcrttallv itnipjn.'d A few feet 

1>FTC)NATDR3 for rf.. bombs. 

73®. A bomb iktumtur c&ntltfol » miklI] amount of vrry vinhnil high ijffptiatro whbh Iff hdlukd 
by the strikur on the pistol impinging Eiri a percwsiduii latji, 

The iwn mil in types are: 

1 1 " sVi.'vrM 'i' -.nitablr* (nr Lis.- with «l -hyr|■ phiim-ul -.ii'iki-r. and 
(3) Attt'ir fur u>- wilU JiLhIoU liuvlllti -■ blml nlril.i l 
The i-sUi'nial dtc^i ij-i' .ii:- n[ each type are the same. Except in " insliitLiiincuus detonator*," a cuUmiuj 
Of ih-iiiy cpimpiwLtion of a *.i.!ii;;iblc- hnrnm^ length is inner tot between thr cap of iho *U tonatcir and t be 
'' i^itktor " off main filling ai the dctoncitqr. Detuamtori. hLite tUu h'ngtii erf delay wriEten in the head 

III | ... ' rypk I. Ml: ■■Ml ■■ * . I ■ ' 1 '■ 11 I VV I-I i; 1 | r ■ ■ I . -,il. ■ :i. - ..I I- 'l* I M III S ill. \ n I 

Lniii- .mil Ann hem iI Sim - 
D^tcnatrjr-iiiirAtrr. 

729- This is n special dttojiator ti>r use in prartsce bomb'. In addition to actinir m lnitiatur 
it , mV- I i'lmrfte iKiwi rfnl i-nouuli ir' open Mu* liomh 4"4l>i- 


bomb tails. 

TiSO. Tails for bombs of lOCUbs. and heavier are mpfSM as separate iximpmcnts ; they art not 
nssL'irlih'd in h..iiin- ujilLL reuuip-d Eor Hfrvifc. TsieIilih' iIi m i t m. h- le.uhlv : 1 1 =LsllK- e-d ^ Mm- l>nanl: 
l.\* mi id hi. LI ■ • i lip- ; thBiit; clijih ipycdt bfi IllttUlld I" (flVW fhe tffH bODOtniflB MUphrmL Tilib UB^d 
IN ' HipilM I mu wlI 1 1 f list 111 - hull -il Citing Tfffflli wlnrh &M terf l.>v lln syLllulmWrij Of ,i |imi : 4ffftj 
dip when Mm hemnb fa rfikaaoL Tlie vantss revolve the sinning BjsLniUe nl -wIhw imn i i^ ;l lurk, 
which * ngLigc!*. a -'l'ihiiI fork .-n flu- iiiining nut of the piatd. 

Tails used M conj unction wLth fuzrH do mit ruM|uirc antiing van^i m thc.Hc nrr ccmpOrtentS of the 

fiwa. 


TYPES OF BOMBS, 

731. .. Imay be cdasaMi-d brxjodiy in Else lohowin^ groups : - 

' 11 ;- SBmi-^rinnour-pieicing (S.A-P.) pie -it .>piotu 3 ijf tA.P.) 

( 2 ) £ ii'rmml I' ■ | -ii;-.-.’ Id V J 

11 I R mba (3) ... (M.f.) 

it 1 Alii i -i I Lip 11.1 i 11- .A S l 

(5) Avitl-|:H-Trt..innL'J. 

’ ^1 Incendiary. 

(71 Practice, 

(N) Unit. 


S.A.t^. - Jh'.j/- 32 s hleIilL A.P. Ikmihi. Exampks ,u\d EWW-lb#. SAIL 

7:F-. S.A.EL buenbt aie designed for attach on nrniour plati.: uf :Pihip6 i>r en other hastily resistant 
targets. TTtey are made of good qwlity fitcrl r lu-al lmih-d hi- ftVa n tmnl prrn-tra(bv point ami tiave 
idUjfh wrili, Tile ihipt Is ftrcmnUned tn pf[nr low to ,hr llmv -nu[ In ■ ihl-im hi^Ji .inkn c 

velechy I In-ir 1 -..I s i."i ii \ is iMmvii i,^ per oitrt TTaa will Ih^ dua to frafttenttilaft AtteP 

than blttM. Ihh iu^on k mitiaLctt hy m phftol aad det«fftt<rr nr lw i fuz* in the bi.iL The fan m 
detunerfir Etnhodies n iltlay sufflcicrLt to allow p-rfnmEEnn id ati arnnwd rieck brEnrc detonaliiiii. 

Arniijnr-E^i-H iii^ Ixinilis nri- similar to S.A.P. Iniinh^ hut liuli# nicjrt 1 ht-tivity built hcadq nnd a 
retut ivnly .. i npiu-ily. 

Licrctld FLLrjKisc Bombs. Esizunpic jiaO-lhs, G.P. 

72 &i ften* hambn m-v used ±Lir attack on a varfcty of tarots ^aiiisi; which (he perforating 
qiirJitirs of 8,A,P. bNornb* ara mi eeseutidF ITioy h&v* i ibiimer htxly th, ! m the S-A.P. Vcinfi mid a 


* 


* 
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CH. XXI. 

capacity of approximately '25 per cent. The hlast effect is greater than with S.A.P., hut the main 
damage is caused by fragmentation. A pistol and detonator is inserted in either the nose or the 
tail of the bomb. A nose pistol must function before it is broken or crushed by impact, and for this 
reason an instantaneous detonator is fitted with it This arrangement reduces the crater effort. When 
a delay is required the -ustable detonator should be used along svitli u tad pistol. 

Medium Capacity Bombs. Example, 500-ths. M.C. Plate 32. 

734. These bombs have a greater capacity than G.F. bombs, and consequently have an increased 
• blast effect and produce smaller fragments, Their pistol and detonator arrangements are similar to 

those of G.P. bombs. 

Anti-Submarine Bombs. Example, 100-lbs. A.S. 

735. Thes 4 an* special-purpose bombs as their name implies, but they may he suitabk for other 
targets if a greater blast effect than that given by G.P. bombs is required. Depending on type, cither 
.i nose fu/.e or a tail pistol and detonator may he employed 

Anti-Personnel Bombs. 

736. These are small bombs of 20-lbs. to -Uhlfo. designed to give a large number of small fragments 
on <h tonation The -UTlb. G.P, bomb is suitable for this purpose ; it is fitted with a nose pistol and 
detonator only, but in other respects is similar to the larger G.P. bombs, A parachute attachment 
may he fitted. 

Incendiary Bombs. 

737. Tlie main filling of the^ bombs is incendiary In the 25-lb. Incpndiary bomb the pistol 
is built into the bomb at the tail end. Other types have a nos? fuze. 

PRACTICE BOMBS. Plate 32. 

738. The -m 3 are small bombs (about 10-Ibs.b The) have a cast-iron or plastic moulded uuse 
screwed to a container filled with either a smoke composition for day practice or a flash or flare com¬ 
position for flight practice. Night practice bombs arc supplied filled. Day practice bombs may be 
supplied without the smoke filling, which is issutd separately. The bomb is filled locally before use. 
The pistol is built into the bomb, and on impact the striker shears a wire and fires a detonator-burster. 

Drill Bomb--. 

733. Any ol ttie- above types of bomb an supplied for instructional and drill purposes and differ 
only from service bombs in that their filling is inert. 

Mat kings on Aircraft Howls. 

740. Stencil markings on the bomb give tin following information :— 

(i) Nomenclature and mark. 

(»} Gross weight. 

(tit) Where filled and date of filling, 

(t») Lot Number, 

(r) Date and place of last examination. 

(ri) Design number of method of filling of Bomb (where applicable). 

741. Colour markings are used a - follows ;— 

<t| H.E. Inimbs are coloured green (earlier bombs were yellow), 

(») A rid band neat the nose indicates that the bomb is filled. 

(ui) A white ring adjacent to the red identifies an S.A.P. bomb, 

(tt',1 Two white rings, one either side of the red. denotes A.P, 

(») A Ptain green band denotes a T.N.T, tilling T.N.T.” is stencilled on or near the band. 

(vij A criss-crossed green band, with a fraction below, denotes an amatol filling of high 
grade. 

(n?,i A plain green hand, with a numeral above and a fraction below, denotes an amatol 
filling oi low grade. 

(mV) Incendiary bombs are painted a dull red. 

(d; Practice bombs are painted white ; two green bands denote a smoke composition tilling 
and two black bands a flash composition. 

(■*) Drill bombs are painted black with a yellow band. 

ATff.—The new system of colour marking, common to all Services, to denote the explosive filHme 
will br found in B.R. 19021 

742-741. 

I 
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CtlAPTEE? XXII 

AMMUNITION 1 >A( KA<jMH 

SECTION 1 .—GENERAL REMARKS 

74n. I'or the piiipast; nl this . chapter Anumunti.-.rs l-Vi-.kage- :i n ■ grouper] \i- 1- illow-; 

(1; Packages stiiwcd cm hoard with ttir-Lr ammunition (r.£,. Casr* f-nr cartridge-* l!.I.. : 

Q L\ C^rtridgii and Ammunition boxes), 

i.li'i Packages lor rhr- transport of simmupiti« >ii ;whirh nre nol stowil in ihr: .-.hipi. 

The weight, diiniTLsion.*! and contents nf the various packages arc included in " &n Naval 

(.i\:n.R*ntd Amititu'ftf Stmti.” 

74$, Packages containing ammunition must be handled with great care, and the instructions in 
[lie M M Si E-FA carefully ob&L-rvud Rough usage n-l packages may result in : — 

(i) Dmnage (0 (he contents This may cause- m^shri'-, bang-fixes or prematures 
(n) t -irri of <i.ri ’ “i-j h ? 3u, ■■--■ T h i will can ? t- a ios-^ of efficiency. 

(in) Jamming of lids of eases, This will cause loss nl tune and possibly a rtMlui'tion in the 
rai" of tire in action. 

747. Ammunition packages must not be raised ur lowered quickly. Ample time should be allowed. 
Embarking ami disembarking ammunition should [inver ho. tn-ated as .in evolution or as a mutter 
nf Competition between ships. If a package catches or ja ms in such a Way that damage may he 
caus'd tu it or :'K liiiiHtti!-. I In: package dmilil be w* uride :io«J carefully examined ; il there is damage 
ur suspicion of damage, tlie package must I- returned to an Armament Depot for tost. 

Care M-.uvl hi- Litkr-n Ln prevent wafer gutting jailu pflfkages, particularly packages of aluminium- 
sdxori nr galvanised iron ; fliEi-it packages should not bi- expnsEd to heavy ruin. 

Package:- utv tendered Weatlicr-tigbt and air-li^liL Ly the U>t of luring, dermatin* ring* or 

rubber rings. 

Luting L-, a thick paste: which dons not drv easily ; it is placed between metal BUr&GS or in channels 
to form ati air-light joint. Jl i^ also u^uu u> tinder metal m lit* I in Hid cases and cartridge and 
am muni i ion boy-. ■■ wafar-tight. If possible, kiting should be exnrnLrml at intervals of six months 
to test si:-’ efficiency : Uds of packages are nut to be removed Specially for this purpose. 

Dermatine is a rubber composition : when a ring of dermatine n pressed into the groove around 
the lid or opening of certain eases it form:.- nn air-right sea ting for £i flange. 

~4lS The scaling rh-vir- s nt packages must be examined on i-m barked ion and package* with 
broken tiipcs or ^eals ate to be returned to the Naval Armament Depot with a. report of the cxitnm- 
■--crji:c- Whi n return-inn lilJ-. I ammunition packages Lhu** with broken -■ e 1 1;m- u* I ■: kept separate 
and 11 1 i Armament Depo t informed. 


i'H. XXSI—SECTION 2 PACKAGES STOWED OK BOARD WITH THEIR 

AMMUNITION 

CASES, 

74tt. Cart ledge-, ISA.., an 1 packed in eylilLdriCal or rectangular tlasbprooL casei of a I.Lninm 

alloy, steel -pr brass. The cases are stowed tn permit easy access, s'.*., so that the contents can he 
withdrawn without moving the case in its stowage. The abbreviated nomenclature denote* tin 1 shape, 
,h iL . ■: !■ —Cylindrical " E." " K.M." Rw:mguhr " N." Cases ai-e uausUly iiuaJitJ In aflisin^ 
l v, i, station mum'ni,im SabiTs i.yvcr the joint ol Ud and body J some cases have waling labels H>; - ■■! 
over the ends nf tapes. ” C-E.T flr^t supplier ui “ C.P." and " R.K." cases iiavv rhi-irnwn individual 
shading arrangements. 

Cnses and certain cartridge and ammunition bOKCS require metal koy$ to ope;] yjid cSo^e Ebr in. 

I tie key- v.;ijy m shape uceOfding 1 m Jhe type of lid ; they ..-ally hung in a convenient petition 

in • ]-.i• magaiinO. \ !i-.l of keys jsst’t out in -paragraph 77£, with illustnitinns in Llie Sdittlulu <if K< y< 

on jt dge 131. 

tasf:^ p powder, cylindrical, fim* :u. 

7$ft. I'ractiunEiI djai^s for E.l. ]-t-imh r lo-incLi ami IC iin-ti gun^. anc: packed in vylindsical 
4 -4Bt> with I he ignite red end of the Cartridge. B f m- whirls the lid. the uu*c* are ul dns t brass or 
stod. jointed with rivets of welded and strengthened by circular binds. Die M secured by feathers 
OE !:> Liking imd..-r *eccsse.- m the nm uE die case : it i^ rendered air-tight by a Ntbhoi or dermatine 
ling. Thv botfom nf thi- i\ ^irengtheiirvl. Cylindrical ta^es? sliulild ll ww t>i. rcUcd along the 
deck. 




















11 C.E. M Cast. Plate 34 


<:h. -xx n -SEcrio&f a. 


Ill 


751, Tbfr cast? holds thrcu 1/6 charges, for a Jl. [.. fri-inr.il gun. Jin- ea*:- i.s of 1 i:i. i and ^1. r* :■! I ^ 
end rings improve tllft ItasbttghtntSi Tt hits three bandits 'ardboiird liners provide- further aiiti- 
Bafib pro Lection and facilitate the withdrawal of cartridges. (To assist Withdrawal' the filling fraud 
nt the Second cartridge is attached to thal of the third.) The lid it secured by a locking ring whose 
abt lugs dmp into grooves in the end ring. A sawed ring involves inside the lucking ring. 

4x k <iliu;; i- trffreted by two lead alloy seals .i-r1 1 pacing through i h> !■> m the ■cn-.l ring ■ i he :;;o 
The heart uf lh:*• -i■; = I tnjiir? Mu irjiuiogram uE tin dicing stall ui - lIn- other end : - rivr-t*.-iJ mft .l 
countersunk nercss m the Lind ring am: impr-. -r| with If i tiifiiiogrom if til' 1 -titliOD Thi ;dl i ■ I idL. 
plug H cov* n d vvi 11 1 ;i smalt bro.--* du-c bearing the mernugram of the closing station and it- snideri-d in 
position. 

752. Tv open .—Ship the 41 Key, Cohr ? Mf jj ffll fof Fj No. I 14 ni’er the liar running dtaftl^ridcalty 
across tile screwed ring und turn in an aiUi-ricKikwisc rfirccLii»u nnii] the lugs in tliL a locking ring are 
in Lint- with the slots in rhi end rinq oT tin CO*-. Kemnvi- ilk lih IE 111 - [bcfcilfr; rirfig h notnkivcd 

whoi] Lh-t spring catch r.- in cuntxct with lcr Ktnp, tlan-cateh phivulcl hi wit.hilriwn :lij-:I r-:iL L+-i- -i l Linntimuid 

until it U again in contact with iss stop, when a further attempt lo move the locking ring flhotdd ftt 
madi\ If tli..; liii is difficult tn withdraw when the lugs on the Im hiii:. nru; .it-, in Ii,m• with the -.li-rs 
so the end ring thf Ir iGnvr* OpWlliU;- C. II case " should br u*ed to prise the lid and free the durmatine 
ring from the joint face 

75:1. To chfie .—Place the spring cstrii anti-clockwiKc to ilh stop. fn:-r. tin.' lid inlu the j-nd ring 
of the -case^ ship the key and tom in a clockwise direction m l til the tucking ring reaches Lhe limit of 
iis travel. Withdraw the spring catch :uul continue tbo rotation until the lid i- haid down, Lh" 
spring catch ^Siould he do pressed aga in if more than i nn ■ revolution i- needed rj> clo^e tin- 

- H " Case. Plate 34. 

754. This case holds two j charges for a B.L. 15-irtch tjuu. The case Lh of br:i>*i i -r Steel and lias 
a handle of copper wire covered with leather; later Marks have a metal handle. Strengthened end 
rings improve I In:: fkuditightn-rss ’ rardlwiard linnrs pro r .H:fc'! further anti-flash profit inn anrl facili¬ 
tate the withdrawal of cartridge. Cases were originally designed with h lid al each end, but were 
converted by having one end pernfiajicotty i l-o^d ; thU end h painter] blm-. The set screw in ihn 
end ring at the lid end can be screwed home to prevent the !id falling off during transport. Tins 

screw k removed Lk 1 fore opening ilse case and .. be i^'adily accessible i dorfug hostilities, nil the 

screws should Ik remnvud. There .ire twii small Jiotcs in tbe ertso and oeic in rli lid and the Healing 
lalwl i:? secured by tape*. 

755.. j'.-! 11 pen .—licnvavif tin: set screw ;d fitted), ^hip the " Key, P'lwder, Cylindrical 

4 L ' and ' M ' No. 4 nr 5 or 1 M F Nu. fi " (as supphed) amllum in an anti-ck>ckwiie direcfisii until 
the logs on the Inking ring are visible in the slots in the end ring of the case. Remove the lid. If 
Key No. ft ls supplied thr: lid can bn liffed dear with it. A lever Is provided In assist opening. 

7.5ti. ^«- rfri.i:' PJaci.- the Ikl m the mnuth of rh, thai the lugs un the locking ring cm r 

the inclined grooves in the cast-. Turn the fid in a clockwise dinretiftn using rih* Ivry jiKivk]i\l. Undue 
forci. 1 should nut be used, bur an airtigh: jnint is es^nlial l he ltd i- prev^tc-3 irons turning by 
screwing home thf set screws 

M C.F, M Caw. Plate 34. 

7.=w. 1 hi-, cosr ti»>li!-. two I charges for n B.L. I I - inch gmi The case k oc brass or steel with a 
solid hot turn. IL ha* only one handle. First supplies have a brass body ^v i r la SSJVJ^thening bantlt. 
modern caso^ have drcumlerential comigaticns. AH T.F," cnsf.3 hnw iwm locating bands lo 
engage the wriggle bars of the irmgarirje stowage. The case h scaled by oilixittg two ILneti station 
moEiOgrairt sealuig labels ijn opposite sides over the junction of lid and md ring. 

758. To ap&n, — Remove the locking pin by pulling the toggK. Ship the 11 Key. Case, Magazine. 
No. 4 " and lorn iSie locking ring m an anti-clxkwise dif.-;:t lo u. W2j?n tin tug-: i,n th* lucking rinq 
arc visible in rlio dots in tlse und ring or the cu^n. 1 h< lid wirh 1 b. locking ring attached will U held 
on the key by the two spring catcher and can be withdrawn from the c*£.«:•. 

75^. To close The lines on the locking ring and the lid should be opposite before the lid h 
shipped cm. the rastf, 5hip the key on rhe lid ^lnd in^rr t the lugs (.A the tucking ring into the slots in 
the Olid ring of the Casr. Make sure that the slot lur the locking pin k opposite the hnlcs Ln the und 
ring when th* lid is fitted. Turn the locking ring in a clockwise diretti-nn until LIlu lid fr secured. 
Before unshipping the key make sur-- that tin: locking [un can be inserted iu inw oi ulli. r of thi holes 
in the end ring aiid, if necesiary,-adjust the position of the locking ring. Unship Lhe key cleeJ ijisurL 
the lockiiig pin, op\ n out the ends nE thu -iplit pin [Ic.cking pin) su that lhe pEtt hold in position. 
Stick ii piece of adhesive lapi- over Lhe win. to keep Ux tuggl-e in position, 

KKCTANCULAR CASES. Plate 34. 

Charges J'nr Fi.J.. guns ^irurii and lwlow und Cfrugi-s, Aircraft Catapult, urn supplim.l in 
rectifcTigulsif u-f uJumintam alloy or sheet brass, eorrngaLiii or mdenhvl to gi'.'. strongth. The 

ends are sotid and arc- secured to thu Ei'aly l>y vamiUs mwltis. Wood linings are filled in old 

lypH CA* j“<v tri pri'venl' irri'rpilar tittirig-? in thi- nnrU , i< th^ ii» jn-in^T thv- c;j ri t J i ftg^fi. WiKHl -ir l’.lL'lI- 

board packing pieces in the shape of stool;, cylunJers. etc. p rnay be sopphed for convenie uf 

&■ 
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packing and unstowing or for ensuring firm stowage. Packing pieces of cardtsiard aix j covered Vb'itTi 


iL preservative, Usually bakelitn: vami'-Ji. Wuudeia packing pieces are miJilrciv pruiErrl. 

The openin.p; for tli^- lid may be in the centre of or in :i uimer nnc end, ,are stowed tu 

I'HTcnit nasy access, f.e.. su that the contents can In 1 withdrawn without moving tho rav in its si i:.v«..i lt-. 

" ILM." Case. Plat* 34 

7G1, This care holds five { or ten J charges for the RL 8-inch gun. It is of aluminium alloy anil 
brass will] riveted joints. The Sid, which lifts in one piece, comprise* two parts, namely, the lid propFT 


iuld lb 1 . 1 Unking handle la 3lar shaped pii-cf- of melal whose end-s lake in iriclinrd recesses round ihc 
]iil opening^. I he two bruiszo handlv:-, arr nn the lop of tt. ■ case. 


762. 7'l- 1 '.-pen .—Ship the Key, Case, Magazine, No. 3, llil-1 turn the locking ring m an anli-cloi I- i 


din'Clioi- until Hit lugs on th<- kicking ring an: 1 free of the gr-NiiiH.es in i!ie h. .fiy. ^nmve the lid. 

7EI. 7'r,i nfeir- InAfTt Him lirl. Revolve Hit* l-.-ckinp Imidle ii :■ rioekwi-r 1 ;lin.rSiim, usinu ihc 
key, until the lid is felt to 1 >i hard flown. 

l R T N. ,r Cast, FlaU 34. 

7lU . 'J Tiiri oaso I ■< iJ.. I - ri vi : i n i Mgi packed i i ■ Cm 0 F n X\ id -. ■ ■ ■ i: i fi i, i - ft a H.J.. 64-v Ii. Mark XX III 
gnus. Lt is- of aluminium alloy and the Ends arc- wi l-.h il :i < the laxly. I h twi nii-[jd handles on- 
recessed in I he top. The locking device is a bruts cover pkte «locking nng wi th four lugr-, 

7Eia. /'u open ,—Ship tin Kiy.C^r, MaLjuifinv, No. 2, and turn rh»- lucking ring in an anti-rhxkwisc 
direction until tli. lugs on the Lacking riii^ an tin of the grooves in the bixiv. . .. 11 1 *- li.I 

7G6, To rfeur.• • tnwri the lirl. Rrvolvr lie locking ring until the lugs are home in the gionv: 
;il Lop of Lire cays hpett flic fce y and turn clockwise until rise lid is hard dnwni. 

11 EJ. iP (Cartridges for 8-inch guns), 

"RH," CftS* (Cartridges for 6-inch, Marts XXII and XXII* guns.; Plait :W, 

767. Tlr locking arrangements of these cases an- smiLlar. 

7"d tffieri, SI i i ] i the Key, Case, Magazine, No. L and turn the lex king ring in an anil-clockwise 
direction until the lugs on the lacking ring ate free ul the gffifUVt-y in the body. Remove the lid. 

768. To close,- Insn-rl thi- fid, Ship Hr key and turn Lrt a clockwise direction ; the lugh tin the 

locking ring must be carried horm to tho curls ol tI lc: grooves in tho top nf Cht: c.ist-. \Vlo n home, 
flit label on top of the case and on the lucking ring will be approximately in knc r The turning 

movement must be cniftinund until the lid i& felt to be hard down, 

-I V FS W” (Plate m\ "S/ 1 " R ip and BB C M Caics. 

7&I. These cases hold cortrjfjgi.for B.L. 4-inch, 4.7-ijch or 6-ii;eJi g 11 n•= The irasrs are simiLar 
and are lypicul of tin- elder cases sttll m tin rvrvnv |'he Ofimtgated I mm - wh-* :o- riveted Lo flanges 
on thu- top and bottom. The lid iri Secured by :l lor. king rin^ and i.i ope rated Fsv Ci kev ■ Set- 
paragraph 772!. The cas^s art: M-:di d with linen" inftttograjti ■-i-LcUtty labels. 

77'i. To ofi&n -Ship Ltn: key .-.nil r,-jJl Lite luckinu ring in an anti = l.:ckwwe direction unhJ 111- 
11 i.gs on lie 1 locking riiig arc free of the gn.:n:.vi lih the body Komuve the lid. 

771 To d'-se .—Ship the lid and locking ling sej that Hie anows oil file Iwkicig ring mid on the 
bndy of the c.n-4 arf opposite. Ltisert ihe lugs of locksng riiig mtu the grooves Ul rtir I indy. Slli|> 
the key atid tura the locking ring in a dockwi&e direction antif Lh& Ud is IlOHVC in Hit case. 

772. List of Knys 

Kry„ Case, powder, Kwlangular, No, 5 .,. .... ... If W " Case. 


ip hi ff pp No. 2 .. ► 


IP 


PP 


Jj 


No, 3 .., 


No. -I ... 



Key, Case, Powder, Cylindrical, M. No. 6 


L «; M, N», .5 

L. & M Xu. 4 
L No. 2 
I.. No. I 



I- Mark f 
18 L" Mark L, 


Key, Case, No. 4 

It 4+ i-i 


MaeaBinv. Xo. 4 



" C.1-." CsLUflt. 
R.M," C:.i->>, 

TJ- V 11 J 


I I- 


No, | Special 


I 4 .N. " and i VilnpulF i 
" C.E."' " K.H." and c ' k.J / 1 

do. 
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BOXES FOR Q F. AMMUNITION. 

77:3. Boxes for Q.F, Hepamte Jo:i.|i 111 ; ifLridge cases an- called < artridgo Braces/' end boxes 
for £}.fb fixfcd imiminitbii are cattr-d " Ammunition Boxes.” The box™ ore rectangular and arc of 
wulhI, aluminium iiil'Uiy ur steeL They haw various mflthmjs tfl locking. These ainl" other boxes are 
mirked with a codr letter to identify tlv- contents ; ihe number after the cade letter denotes tin 
series m the cTuSs The cudv ol letters is as follow :— 


L J , .... .... . . ... Prqiectilfls. 

F.. . . ..Puz^l 

c - ■ - ■ ■ - . - —. Q. F. cartridge aaas and Q-- F- fixed suum uni l n m. 

Ti .. . .. . ,.. Bombs and atxnssnrres. 

G. . ..... Grenades and accessories. 

H . .. .. . Small Anus Ammunition |A.S.A. I . 

M. . ..... ... .. . MLsceLlmuYUifj. 

I' . .. Tubes, Vising, 


Hi' letter arid ;l number ;ire branded or engraved on oaca - rid oi tin: box, 

CAHTHinCE BOXES. 

774. All cartridge boxes {except C.185) arc of teak orother Kirdwiiod and are lined, with tinned 
wper or tinned plate. Strengthening bands are fitted 25 necessary. The handles arc ol galvanised 
Iren, steel wfrfi rope Or grummets with leather or canvas grips. Tile lid of the older type 0 box m 
secured br a locking pi a h '.'.'h m f engages four ini tal bol'.r ; the plate him an eccentric action and ti 
operated hy ;i rectangular key. The modern Imx lid is f'.ni.-iWI by ml eh Inver*. wlik-h ;in- h.-hl ilium 
by split pins or by a hasp Secured with a turn buckle. Lids an 1 rendered tatirtlgbt by filling luting 
into the tl-li-hm around Use top of the lining. 

licx, Cartridge, C,23 Mark 1L Piute :S5, 

77.1. Thi.s hi>v liulds ri'x cartridges Jur Q.L 7 . 4-inch, Murks V \' + * guns, (e is i:| hardwood ;U'uL 1 ul£ 
a hietal lining. It is tittorl with two wire .fijiwfltfh The lid is secured by four catch lovers which ara 
In lil down by -.pJit pins. 

Boot, Cartridge, ClSS, Piute 35. 

176 Tin:- l>ux hcld-H tour cartridge fur jJJ-' I 7-ihdi ^uns. It in of galvanised steel and il-i ltd 
screws down on to a rubier or dermalinu joint. The two tip handles lire tit thi 1 sidea. Three steel 
diaphragms retain thr cartriilg..-. in placi- ami :i stop (which lits over the buso* of the cartridge*) 
JHWeros lengthwise movement. Tapi- h cTirr .u.Si:«..1 through the handle un-d round the cento 1 piri of 
$hl lifting plain um.1 knotted. A linen sealing lalsr:! is nffixrit over the knot and The ends of the tape. 

777. 7Vr npen. -Turn th lurndh m rIn- antre «l tin. hid imti-elockwbe iihd reuitoe the lid. 
Remnvi.- the carlri.dg< Hhip by unscrewing Ltie wing nut m the centre ; us- Key, Box, Cartridge, No. 
if accessary. Withdraw the mri.ridges from tin- box. 

77H. Tv i'»'Insert tlie four cartridges in the hos .uv] usN. rnbh the cartridge Btop on Qlo 
wr-trt ■=jj-in lLL>j>. Tight, n up Lh^■ win..; 11 ll- , u..iing K- >- N r i\ '1 A^ixiLIc the lid and tighten up mi ihf 
]'ia.:jdl<- in a ulichwi-e direrlion. 

AMML-NITKJN BOXES, 

77iJ. Alt Anirmimnim Ilexes (except C.IR>) are of leal or hardwood and an- ]iii (.l with tinned 
topper ur tinned plate. The handles am of I or wire rope with leather grips. The lids arc secured 
by catch Levers In hi m place by ^jilit pins. 

AramtiniUon Box C.163. (Plate Aij. L.ldJC, C.273. 

780. Each of these boxes huht:i twra rounds of Q.F. 4.7-inch ammunition. They am of harrlwrx»d. 
Th:- lid is ^vnrerL by r v; i hing. - and is fabttnrd by catch levies In id down by split p\m A frilmc 
with diAphragma and Suitable packing pieces IS fit Led iusidt: to prevent movement of the rounds. 

I UK ructions lor replacing hred cartridge cases are on the inside of the Ltd of the box. C. IB3C and 
<'.^7y hoxi - differ from 1 K-tl only id Ilia I lino an- longu in order to aceommodiiLi roiouEs. fitred 
^■iitL Nc. 211 fuze. The C.1S3C bfjx is n eonvi ifd b'. 16^3 

Ammunstiun lk>x plate ftS, 

7Sl. Ttn--. I-ns liold^ 'AQ rountb; Jor y.K 2-pdr., Murk VIII arid. XIV guus it packed in hulk (the 
rounds stowing ffftlds ajid Laitsj i>r "ZS rounds belted in two aFtlcillat^-d belts. The IjelLed ruunds will 
only stnw properly in oe.«- way, r ,t the way ilk which they are pur:keii nn issne. ill unloaded and not 
u:/.d they ninSI he stowed in Liu.- same way or rbe h-.-\ will lw tr-iun-d on closing. The bux is of 
galvanised sited. The lid j:-, thi 1 Lomplute tup ot the hux, smd L hinges on and is lodeued bv two 
hn:ps, 111- Juitded box slum Id I- kept u pit gin as utlierwisu the weight of the ammunition may hr. Ji.k 
IIj*: internal wnterligEil 

Linen n'Loraograni scaling labels are ufhxcd liver tin; 1 nts-p-i- 
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Ammunition Ikixes C.213 and C.2I9. 

7H2. Ammunition 0.1". 40 mtm [Bobirs) is packed iji boxes CEIG and (’.219. Eacli ll lectuii- 
galstr box with a binged lid which is fastened by two spring clips. A piece of tarred string is 
passed through the. loop of each clip, knotted on each side, passed through a hole in the Stud and 
secured. 

The L121H box holds 24 ..ds in 6 diaigera. The 0.219 foCiK hold?' -4 rounds, each in a cardboard 

container. 

CASES, POWDER, METAL OH TIN-LINED, 

71ST I']:«p;n"kiiL^ sin: used lor small combo.^tibk: stores and lur hoiil Wolfc, I hey areal wund 
and ,’jT: lined with, tinned copper iv i njped plate, The lids :if the older cases are eured hy lwii i <\a w 
l,nIr- ulm.li are wiihdi -!.wn hy :t special key L.id-- oJ the later marks nr:- secured by a hra^s catch 
which engages in til a dot in tne side of the case. Tfrnre are three’sties of metal aud tin hned cases— 
Whole, Half and Quilt Lor The foilnwing types of am mn nit ion may l>n contained in these cases ;— 

Wbok Cast-: -C.11A {Plate 35; and CJ22, 

7,080 rounds 0 !KjT-inch rifle, blank 
10 rounds 4.7-inch B.L. or Q.F. blank, 

130 rounds 4-incll Q.F. blank charges. 

^ifc? rounds 3.7-inch Q.l‘_ blank charge, 

Half Case C.11E) {W^3S) and C.123. 

3,400 rounds O.M3-i i ich i i fb', hJank. 

SO rounds 3-pdr. Q.F., blank, ctem,.- I I-nit. 

;f7 round? ti-pdr, O.F., blaiik, chary;* ■ I a-me 
31) rounds J^ lkIi , Fi-cwt, hliuk charge*. 

rounds 6-pdf. Qblank cartridges, 

'Jo rounds 3-pdr. O.F.. blank carilidge>, 

'fli rounds 3-inch H.A., blank duties, or 4-Lnch hhuik ixxtuccd charge-. 

4 lidtH Maxim, tlHcd. 

ItlS rounds cartridges, signal, inch 
'l£¥> mi in ri«i r^Ttridgi-s. y^rr::il. I im h 

QnBarter Case: -C.I31 {Plate 33) and C.I24. 

1,20(1 rounds 0.303-mch ride, Lid I, Irw bunts. 

tt-h 5 rounds U.3 1 i3-inch rifle, hall ill chargerH. 

1,450 rounds O.UiT-inch rifle, blank. 

10,000 rijuuds 0.22-inch K 1 . 

C6 rounds cartridge*, sigilaL ILineh, 

ILDC'l rounds cartridges, signal, L-iuch. 

100 Eounda cartridge wlety luxe. 

SMALL ARMS AMMUNITION BOXES (A.S,A,) # 

7?i4. Small Anns Anlimriition i? provided in various types el wi.Ml n Ijijx^s which have a tinned 
plate 111 ling or tinn i ij piaU container^. The lining h liable to deteriorate, anil the oldest ammuLlitscm 
in the ship must be list'd fust. Linings ot nil hrm? passed up lor firing practice should be lifted out 
and examined M- 0 bning IS defective buses ul Lhc sauit datt are tis Ik ™unined ami, i: necessary, 
the ammunition is to be exchanged at the tir,>t opportunity. Exposure to damp may cause dis- 
Coloratloil or corrosion Oi Small Arms tfirtrldge l1^:s in Chargers: <ll.5C03or^tHUi does mil Lifi'i.-cl tlie 
^ervicwahllEty of the: ammuiaithm, but where Mn.ir- marked carrotian. I In amniimilion shanld be 
rulumed at "an early opportunity, 

The foUowiiig may be eonridcr-ed typical of A.S.A, boxos generally, 

Box A.S.A. C.S., HA, FkU 35. 

7^5. This is a “ Whnir 11 A.S.A. hex. The sliding h-J is attached to the box vrith ^vhipCoid and i.^ 
fa^tcued with a &pliL pin. TIk: sliort length of twisted copper wire alfaithtd CO ihe split pin lies in a 
grouse Enid r I ■ ■ seal In hoi is Hup^rlmposed. A loop of leather b aUacli-ed to I Jit wire lit hind the SX'Lil : 
flic end of the wire is secured, lo the lid EiFld Ihe label must be broken before (he box can twopened. 
GalvatLcSOd iron v/ire bandit with leather grips are titkd id each ^nd. The lining is ot tinned plate 
with a rip oft soldered lid ; it Uae box is opened it cannot be made watertight again except by yddering 
the lid. 

7S^i. 1 Ik- tVdlowirig iimmuriition may bn contained in tills ty [tir of box :— 

270 rounds 0,5-mtli M.G, ammilliLrion hi cartons. 

SMi fuuml.-. 1-iiirlL A.k. 

d-ll> unsnrfh. cartridges, S.A., ball, C)-303-inf:b in chulgOf^. 

njuflji C JUT I idriu?:.. A li-.ll, r.l l-Ullt-Tn 'i in hnnrliiljiT-q 

\,\.m rounds cartridge*, h.A., bull, 0 IWiuch, m r.nrtnns. 
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A.S A. He,*, Half, Naval, H,3. 35. 

7H7 JIm - is a " Hall " A.S.A box. It is smaller but ■■! -^itEi.iSa.r construction to the " Whole " 
A.^.A. box. It Fins galvanisid iron vsir. lundP ;<l one ami 1'h-- Lid L? secured wicti a bra6b *pliL 
pin which hns a T-shaped handle attached. To open—withdraw Lhc split pin, slide batk the lid and tear 
off the onver of the lining. 

7*L The following ammunition ?:i:i y be contained in this type of boa 
B28 rounds G.i55-incix revolver. 

3 G 0 iTjunds 0 , 303 -inch, baJ], in chargers 

500 rounds O.ftltf-iucb, halt, for maKErti tqun, in carton*.. 

dHi 1 rounds iJ.-AJft-iHch, noII. :■ t Lewis gnn r in cartons, 

nfH) rounds O.d^-intcJi, rifle, blank 

i^i rounds 0.303-indi, hall, in bmufolins 

5iXJ rounds ILUOfl-inch*. tracer 


Box Ammunition, S.A.. H.23, rfr-u.- 'kl 

7SH. This btix contains 1-hrkr tin-plate bums, each uf whidi holds 10U rounds o-10.5-Lud i uartriLlLies 
in ati hi lien hi Led belt. The bos has two galvanic ,1 iron wire handle:- ; 0 is dnsorl with two hasps, 

Box A-S.A, U 3X Plate 35. 

790. This is a special box h r 20 mm. British OerlEkun ammunition and ii holds TO rounds hi 
hulk with suitable packing pieces. It has a scrcw-on lid. Th** fitting ii of zinc or tinned plate with 
a, rip off soldfired tid. 

Box®, LT.S. Orlikon. 

791. There are two ty[* - ■■: AinerifiiL lisajuifacttarad box for American rnomtfacturcd Oerlikuu 
AsiiimnutiOM. One type., a wooden box similar I > Box A S.A. H .33. holds 300 riHimbi. The mi her type, 
a steel box somowhuf similar to C/EIG, llcErls ISO rounds. 


Painting of Packages, 

7^2 All package Tor h''11' atnfilumtiiHi, fireworks, toipndo. nulling und depth chargi exphnivo 
enm portent^ except those specified In paragraphs 793 and 794 below, are pain led a STONE colour. 

793. Package pi Lin trd the following colours contain stores at shown : — 

GREEN ... ... ... Targetsmoke ammunitian. 

GREEN (stain) .. A.S.A. r bundled, belted, or in cartons or Signal cartridges. 

HROWN „. ... R.A.F, stores for F.A.A. 

BROWN (stain;. . A.S.A . in charged, 

RED ... . Bfonk gnu ammunition, 

RED , ., ,., .. ’Ca-sei, transport, detonator and explosive. 

BLAOK .. .... Drill and dummy ammuniticuj. 

YELLOW ... ... Bombs, 

GREY ... ,,, .. 14buis„ Jethiymatary, and generators. 

794. The [oflbwing packages are not paiuted externally i:r internally apart from special 

markings :— 

Cases, magazine, madr of aluminium-SLiicwJi allu-y. 

Laseg,. wood, packing. 

Boxes, projecLile. 

Packages of galvanised sted. 

The following package are nyr painted Internally 

Ca^es, powder, cylindrical, and rectangular. 

Cases, erudite. 

Cases made of galvanised 3brl. 


Special Markings on Packages, 

705. The following markings will be found 
Two Red Bands 

Bailk Blde Bands 


Practice (Height) Yellow Bauds ... 
Two Light Blue Bands 
HV. „ fc T . 

Wnmi Ctoess . 

CfiKEN BAR . . 

Black or White ,r Zeg 7, ag "... 


All packages containing explosives except those 
painted RED 

Packages for non-explosive Naval armament 
stores, including drill asid dummy ommunititra 

boxes. 

0-1■ ■ target smoke armutirtitlcin boxes, 

BqflE€S, cartridge, aircraft, catapult. 

Packages fur Q.F. 2-pdr. High Velocity Am numb 
t ton. 

Packages containing a full charge ol Flashier 
cordite (riGl Star Eihril charge), 

Packages rontoimng American Propellant, 
Packages coDlainuig HE. {Radar) Shell. 

















CH. XX11.—SECTION 3. 

796. To as*i&t rapid identification of the TYPE of projectile ciritained, all packages tor FIXED 
AMMUNITION an? marked with a coloured Kir ; the bar is painted on the centre cross batten of the 
lid oi* on the side bearing the label and on packages for -I inch and under, where practicable, at an 
angle to an edge. The colours are as follows : 


Light Blue . 

Dull Yellow. 

Practice (Bright; Yellow 

Red .. 

White . 

Black {broken bar) 

Black . 


H.A. Practice 
Common, T.E. 
Practice 
Shrapnel 
S.A.P. 

C.P. 

CNF. 


1 Not applicable to Wartime 
packages, 


Other Markings. 

?*7 Containers, idled with explosives, winch are r< moved Imm packages during um and handling 
in H.EI. ship.-* will have the word Explosive " overprinted in red oil the label and will not have rod 
bands (vide paragraph 7951 Cardboard containers for cartrii^es. ILL., and Chargi s, Aircraft. Cata¬ 
pult are painted with two red bands and will bear an N.13 label. 

Wooden packages of new manufacture for fireworks will be fireproofed and the letters * 4 F.P," 
cut ot branded on each end. 

Cue end of M " cases U painted blue to indicate that this end is permanently closed, a* stated 
above. 


Markings on A.S.A. Boxes. 

7BH. Small Arms ammunition in chargers is packed in brown Gained boxes ; ammunition in 
bundles, cartons or belts is packed in green stained boxes. 

A definite indication of the type of ammunition packed aid it- Mark can only be obtained from 
the labels ; for classification labels are printed in the following distinctive colours : 

Group VI (except blank) . Green, on white ground. 

Blank . .Red on blue ground. 

Group IX. *.. Blue on white ground. 

Group XII . Brown on white ground. 

Drill or dummy . Black on cerise ground. 

Incendiary ammunition,.. ... ... Red star on white ground. 

799. Each type of small arms cartridge up to and including 0.5-inch is identified by ,i symbol. 
The symbol is printed on th* laUl in the proper group rohnir and is overprinted in black with the 
code letter and, where necessary, th- trette indicating the natmv of the propellant. Tli<* symbols 
are displayed on Lirge distinguishing labels, urn on each ddr of the box. Tlu: labels also Contain 
the fcllomng information :— 

The number of rounds. 

Nomenclature. 


Method of packing, 

D*tlr ami otspeviiou iiuuk (for new type hoxe&J, 

A small distinguishing label is also affixed at each end ot tin bo\. On tln^e are printed the symbol 
and (txcept ball and signal) the characteristic name, i.e., tracer armour-piercing, etc. 

80Q. To facilitate identification in the dark or 0.303-inch charger packed ammunition and of 
(L303-in. ammunition packed in other than the normal method Kg, .ball and tracer belted together) 
raised metal letti. is are affixed to the end of A.S.A, boxes so packed. 

The identification letters will be :— 

CC charger packed. 

X ... any other unusual packing. 

I us will be additional to the niethixl at present m fore* fur uleiitiHmg ammunition in the dark 

i.c. :— 

Belt packed — A V " shaped wood piece at - ach ml. 

Part on packed -One batten at each end. 

Bandolier packed — No battens at end. 


CH. XX11 —SECTION 3. —PACKAGES FOR THE TRANSPORT OF AMMUNITION 
(WHICH ARE NOT STOWED IN THE SHIP) 

BOX, AMMUNITION, QJL, 4-INCH, MARK XVI 5 * GUNS. 

Ammanition Box C.222. Plate 35. 

301. lh;- hn\ hold* two rounds o\ 4-inch, Mark XVI* fixed ammunition. It is ol steel and 
consist of two hah * > in which cradles to support tin- rounds ,u<* secured. It is jointed longitudinally 
and tl* joint is made by a rubber gasket The package i> secured hy three wing nuts, the centre nut 
being drilled and sealed by a wire seal. Tin wire fa threaded through the hole m the small bracket 





LABELS 



0K bUrdMtlhipa Ci-iu* IX. H,M.EJUfp& 

























CH. XXII—SECTION 4 

and the wing iiui and 1U./ ends of the wire arc sealed with te.-wl disc. whirl Is impi’t-sscd wil-l-i tho 
SHftttai Mor.op’&m of thr Nival ArnruimiTit Dpt which seated :he package, Two wooden packing 
pieces am fitted, one nt each end o! the box + Tin: packing f>teec 5 tnaurc that the fcApas nf cartridge 
elipi are nol caught in Hie joint of the box and the clips pulled ulT. Packing pieces mutt always \hi 
kept in place during handling ;nnl fnm sport and rln- rape tucked dfswts before doling the package. 

Tv Open. 

Wt.Ki, T: prevent damage to the packing pieces the pnrk.igr should be opened as follows r— 

slack bulk mid remove tin- three wing uuK Kn -A mum in it inn, No. 3, sbnuhl he used if 

En:i ---;nry. tfemaw the lid 3>y lining bo'di handles simultaneously ; lifting unc handle only will syl:L 
ilie packing pii-cus* Remove the packing piece* and tb^ rnnnds and then replace the packing pieces 
in the hos. 

Tit PoJ(£, 

1'lacL! tin- rounds in the cradle. I'ii LUe packing pieces in place r making sun* [list rhr- tapes 
on the flips are well lucked down. 3 r ii I he lid trf the l*o?£ and screw down evenly on each wing nuL. 
Kfy p ItiiK. AmmunUkin Nn :i r Jimilrl In- ii*i-d .is m-c.. 

Ammunition Ita* C.290, 

HH:l, Thi< box holds lw.« jmjud - of O V, J-im-h, Hark XVI*. tixid fttnmunitmn. Tt i- of sled, ,md 
is nf siiinl.Li :-1 1111 m* to ih i' C.2SU, which it i lperxedi's. 

I'iii- lid is fj rln- i-nd and is secured by four bolls ■ thoMi mu tightened or released by a "high 
speed," or brace Lype spuimor, 

Container, Ammunition, Q r Jf r , 4 n 5-inch Gun, C.S17. fVe 3S. 

tJOL Tt:is container holds imi- • i-inl uf I Inch fixed aimmumioii. El i-, ol rolled paper .-md rt . 
lid i.-; ^mn.i;l by a webbing kaitK 1 :-.- am I quick release buckle; Healing eyelets aro provided in Ha 1 
buckle md * curing strap-. Tbr container is si-ak-d by n win- 1hn\i:led ihrough the l yrkp and secured 
by a lead dhe. 

Containers, CartrfdgE, O.F. r 5.25-inch Gun, C.227. Plat* 

4.7-mch Mark XI Gtm. C. 228. 

15-inch Gun, C,27S. 

Bit5, These containers each bold one cnrtrtdgo of Q.R titpuftte simm unit inn* They are of rolfcd 
jtijii-v and are -.amif.i r in design m the con l nil in r C,£t 7 . 


HI. XX1J- SECTION 4. -I.ARIT.X 

HrKi, A3 p-uk^ s Hint.-iining Goveumiejil explusm-s liuw u Station Jidu-J or lead ?.eal and a 
combined Group and Government Explosive label. Usually they have also a ' ioniml* label -aftixtd 
U> them. 

Station Label, fyfagram 5. 

ttr7. Tlis* white linen label has two parallel black gripes witli l lie SlitLioti monogram between 
tbenn Two o\ these lalwls- rm- placed on each paekage by the packing or repacking statiou lo 
indicate where the package was sealed, The labels an- atiixtd tn cnver the'jnfnl: betweeji the ficl and 
the body, uwt a luoip or tho knot of the waling mpi«s r so long as both bibcite are intact the enntents 
may be accepted as cnmri. 

Croup and LovernnieiU Explosive LubcJ, Dj^rams 1. 2 and ;t, 

HtW. “J Ih. 1 wbi‘ uf paekugea Uped far the public pikivt yYmn- of explotdve* k limited by tbfi Ikhiird 
ot Trade, bit thfl SimitaHuns do mil npply to wlcup ounLalnit]^ Govcmmoitl Am munition Stores 
pa^tefes have Group and Goyermncaf ^spiosive labels to Indicate that they canLaiu Govern- 
nwm expluives of Ibe Group [lumber specified in N..\f A I' li s. The Group number es in the centre 
ut die iabaL 

Sometimes Group Stowage ashon- and afloat are not ideruical, and in this want a Compo&itn 
lnb-l is aflPiKtd. {DtigrilM ), The cxpludvt ^dst^ttAed lorgunteftl prtitpaitw ■ n>I >-j the Gnmp number 

wlii-.il i m ms the .Til lor tuid for thf 4P Mial |inr|K m of ft;owttjv hi H.lf. Shijw under thr* Group 

number which forms tIII- dem ?minnt^r. 

Contents Label. Dvtgmm 4. 

8(>fl. A ContoU LuUiS is alTixt-d to Q.F. (Qprtrlclgjr: mid Aitmiuniliuji Iwkxi- . and ! ;. \\yMt j^inkfl^-h 
contdning 9 mm filled with explosive giving hi H partleukr* of tlu tronttrntt L is ]>ur in the niu^i 
oonvimtent plxc.r for reading, stowage atbuii: and afloat being taken irdu ennHdemtioiu 


I 
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CHAPTER XXIII 

AMMUNITION EMBARKATION AND SUPPLY 

EMBARKATION OF AMMUNITION. 

815. Ammunition is as a rule embarked from lighters but u rvrtain conditions embarkation may 
be carried out with the ship alongside a jetty. 

Embarkation involves : — 

(1) Lifting the ammunition on board and 

(2) Striking it down to magazines and shell rooms. 

Hoisting inboard is usually hy -m :«numuutkin Ji-rrirk or a general ra-rvicc derrick. Aircraft 
cranes are USO used for hoisting in the smaller packages Ihumali ip-, shell may be rmburki-d 
through side cuttles and packages embarked through wooden chutes. 

Hoisting Inboard. 

Slfi. Arrangements for hoisting inboard include 

(i) Screw-grabs for shell above 6-inch calibre. 

{ft) Scale-boards for shell of 6-inch calibre and undtt and for Q.F, ammunition in con¬ 
tainers. Scale boards are wooden trays slung from the four comers by wire ropes led 
to a central ring. Various sizes are used according n» the maximum load which can h« 
lifted by the derrick or crane, 

(iii) Special slings of various kinds for cordite case* and for the larger boxes. 

(u*) Steel cargo nets for the smaller packages. 

(v) Webbing straps or two-legged .slings for pom-pom and similar boxes. 

After the nitimmiitinn has fo ri placed un deck it i.s struck down a line of hatche s tc> the magazines 
or shell room*. An additional operation may be necessary, for sample, foxed Q.F. ammunition to 
be stowed in bottle racks mast tir^t be unboxed. 

Main armament ammunition for capital ships requires special arrangements for striking down. 
Shell or cordite cases are lowered inboard and placed on a transporting trolley or on a ' perambu¬ 
lator " which is wheeled along the deck to the embarking butch. The perambulator is placed over the 
open hatch and the shell or the cordite case lifted by a fixed davit ; th<’ perambulator is removed 
and the shell or the cordite case is struck down 

817, Arrangements tor striking down include :— 

(«) Screw grabs for horizontal handling of 15-inch shell in older battleships. 

(ft) Six-legged stings for 15-inch cordite cases in older battleships. 

(m) Combined slings and screw grabs for main armament shell and cordite in Nelson. 
Rodney and later battleships, 

(if) Mechanical endless chain nr wire hr>Uts in reverse and operated by hand. 

(v) Various types of slings, bags or strops for other ammunition rounds or foxes. 

( 1 * 1 ) Carrier*, hand, for 4.7-inch shell 

(vii) 41 Cruets M or carriers, ammunition, quadruple, and nuadrupte shell bars. (5>c para. 828). 
(»fV) Carriers, ammunition, single or double. (Sttf para 826.) 

818, Typical ammunitioning arrangements, r.g., for a modem cruiser of the Fiji Class, are as 
follows 

Six-inch shell are hoisted inboard by ammunition derricks and struck down in bags by whip 
and power bollard through a run of hatches direct to shell room Cordite cases arc hoisted inboard 
and struck down in slings in a similar manner. 

Fixed ammunition for the 4-inch guns is hoisted in by the aircraft crane and struck down by means 
of the endless chain hoists (made reversible for this purpose) or in cruets through hatches byjvhip 
and power bollard. 

Boxes of pom-pom and small arms ammunition are hoisted in with the ammunition derrick and 
struck down by power or hand-operated whips through hatches and scuttles to the magazines, 

AMMUNITION SUPPLY. 

818. The supply route from magazine or shell room to the pun is usually broken and transport 
is in one or more stages in a horizontal or vertical direction. 

Means \jj horizontal transport include :— 

Trolleys or barrows. 

Overhead rails fitted with travelling grabs which may 1> moved by hand nr by power. 
Conveyors, hand or power operated 
Hand-through «u-nttl«. 
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■IfaMU vf vCt iicai iitmSp&rC ijielnde ; — 

HaJrd-laJid anJ VauRtiniL i. Imti i, r.«s_, deeply indicci. d chulea f.i;'i. j . j .iiif[ thrmigh Mi!- dvcks np 
wLj-di Lktr ajiimumiatin ll - jnj:.Lerl 1-y hajiri. I *<r I -5 uLdli faK d arnmiemiian powr-r i-pri 11 1vrj 

Ijand-npa ar^ used. 

Whips. Ammunition may be hnistciL through un- ■ < -r n i re decks i iLh-er hy hnr-ij nr hx nk-rUi^ 
iif an electric bi.fl[ard. 

Hplsts foaming pari of the gun mounting. 

Endless win- litiisir-.. 

Eiidltsi chain hoids. 

Endless- whiles. 

Tn capital ships overhead rni.b are titled in Lilt- shell li^mTiS for conveying main armwnl 
l-1 11 . 1 ] from tin 1 bin? to the hoist in hydrblllkall v unrated grab-. bpecuil Ifi<L!iLLi.-:- arc dno provided 
for conveying cordite -charges to the *CLLlttr. fil Kitifi Gtorgt V and Ntls&n classes inclined, chert rs 
With shaped wooden i-oIIcm'-; ll:-» fitted,, and 1-1 {'ftcitf ht/vi'AtfiJt and fruvlJ Stitrtrer£tt CI l“l- ftf.fi iperiiil tndlcyn 
carry Four charges 

831. Ainrnuoition for Q.F, guns 4-incts, iind 4.5-mch, am3 for 4.7-iin:h guns other than tbvsc m 
turrets is supplied Hired from tin: mug-urim- to the deck below (]i>. kp.it;, <r lei a compartment an the 
gim deck. Tbe rounds are transferred fl-uri the top of the hoist f ‘". wav ■■- hatld-Ups " ond 11 slid I 
chutes " to tlie gun deck and into the ready use kicker-!, 

<S^2. [a small stiiph where ajnmpmiaon lias only a short journey to the gun deck, an endless wlii,p 
is fitted which extends from the deck of the magazine to the dick head at the top of the hoist- The 
wlLip has two hook:-. arranged no t3]at one travels np wheii (he oilier is on its. wav down ; two rounds- 

nl :l Lirn^j can 1 *. hoisted ujsng tithi:r ''jup .* :t lingk ..Tinur.-, 

823. Difficulty in arranging a rapid supply of ammunition to close-range armament may arise 
through : 

[jj Inconvenient location of the magazines in relation tn the guns. lit allocating space 
such items its main machinery and main and sfiOOudary armament ammunition tike 
precedence. 

(fj': tlit nriVHsity tnr stowing more l i:an one type of ammunition tn the .same magazine. 
Ammijiltliori being pecked in boxa*,. Ikxss mmi he hoisted singly by whip |usually 
worked by nn electric boBand}, 

To overcome this delay a proportion of ammunition i- : sitaved unboxed in Ready-Use Lockers 
■and id boxus in Ready-l'-iV Magazines and/or Magaaim: Locke n- (/'awJr. 867 M</ 8KL] 

824- Alternative supply iirratmuments vary according l«. t tu.- nhip and to the restrictions imposed 
by cmsiderati-ojis pf weight and mtacts of opr ration. In Eargc ships,, wJi-ltc the primary nn-thod of 
supply is hy power, the seco-ndai'V supply arrangorTicnts are ihrougb -:i Line iif hatches using a single 
whif^ with bags or earners hoisted by a bollard In id I wln-n. 1 jiu^-ibleJ ur hy Innid, fu vIllhIL :-llips Ltn' 
«coudaiy lupply irran^ements are often the main route of supp.y for pon>pom and other ammunition 
fur close range weapons. 

AMMUNITION SUPPLY APPLIANCES. 

R15- Various appliances anrj r.1^ vices- arc uwd for the supply- nnrE safe transrprirL nf ammunition 
from magmr.ines and sln tl mrvTru 1 -1 gnn podti-rma. A tint of the rmicipiil devices is set osit below with 
Uriel remarks on the purpose for which thev are nsed. Tin: Lippliauc.sira^d tu -apply gu]]^ itio-.jji ted 
in turrets \in‘ nor mdnrled as detailed deStriplidns uf UitiO nte ^iveij ill llje ^.iirioni gun itl- 0Lintillg 
baadhooki! 
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Ah] r.JAKCE 




PlusrO&fc tuw u&Jiu 


Powtr operated:— 

Dredger lioisi 

Chain hoists (J\.€ s 
huists'l and End- 
k-^ wire hoists 
M o tot bollard liaise 
(double or single 
drum) 


Hediauical bund-up 

^ I - >.h n=n i red n >i Lvcjmr 


Horiiontally plain'd buckeUiLUachLui 
tii motor dri ven endless chains 
\iri rnnnitti.il hmstorj vertically by 
■ lu-ads fJ attached to motcr- 
drii. cn endless chains 
Single whip willi— 

(V) Shell or cartridge bag* 

[it) CarricfSj ammiimtion, single, 
double and qufldrupU 
r j j ? r atxrifTifi, ^ h. 13, hond, ^n-d r- 
riiirs, shell, quadrupl 
i,i..-| SHhgs (lor boxed gnummitiunl 
fliLite with motor-driven Sprocket 
wheel atrd Ml Angle of chute 4 V 
approx 

lhirUiinr.il rhute wit ft motor-dr ven 
bolt 


Hoisting B.L. Ls-inch shell and cordite 
(in Clarkson s irase*: 

Hoisting Q.F. fixed ammunition,, Q.IL 
cartridges (separately Q. 1’ ■ I .7-inch 
shell 

Various, including tin- following :— 
B.L, and Q.F. shell and earl ridges 
O.h". fixed aminunitioti 
Q.F. 3-pdr. and S.A. ammunition 
in 


Supplying 0-F, 4. 5-inch fixed ammu¬ 
nition 

For transporting t*.F. 4-mch m - L:>- 
inch amnumiliofli 


Hand operand ; 

Hand-up chutes 


Chute with cam and hand worked 
win: haul up, fit it'd between ekik>. 
An^lr of chute 4S n approx. 


Supply tug y.F. 4.7 inch ;4u4l to gun 
positions. Xvit considered pirac- 
tic.iihl: for a weight heavier than 


6211s 


Hand conveyor 


Chute, gctLtmlly portable, lit Led a 1 a 
com enient inclination, determined 
by lbt inEiximum supply bright 
and miitinum; ifiilivi'i y height per- 


For supplying 4.5-inch acnmunituin to 
gun casemates in positions where a 
fixed mechanic a! conveyor would 
he unsiillable 


Ammunition luind 
wp 

\ aiighan chute 


mEK^zhliu 

< hute tilted lieturcn decks Rounds 
art- pushed up by hand, Angle of 
chute 45° (approx.) 

Chute and hand Worked pulley. 
Angle-«.if chute -IS" (apprux/i 


Carrier hand-up 


\\ Iil;i with a carrier itt rmc end and ;i 
balajir.r' weight at the uther 


Supplying Q.F. 4-inch Sxrd ammu- 

nitUm suitable tor deck heights of 
7-9 ft. 

Supplying Q.F.. fixed ammunitkuL In 
some eases the chute has M u 
adapted for use in hoogdif Q F, 
2-pdr, nmmnnttion in buses 
14hinting Q. I 7 . 4-irarh or 4.n-inrh fixed 
ammunition from a lower t** an 


Endless whip 


Hand-np platforms 


Hand-down 


Ln-lii -" whip with houk> ainu ted, 
and *heaviat top nnd Ivsittoin i>3 
liui-it (di a mil nr of -iheavt 1 ,7 inches;: 

Built-up *r hanging platforms, 
usually fitted with back rest and 
body belt lor the salaly ot the 
operator in n seaway 
Sloping chuti 1 with spring buttiT nr 
She lower end 


upper rna^a/isie 

S tii table for hoisting shell and can- 
ridges Ln bag's or a lound of Q.E r . 
fixed aiumnnitiou in n nmrier. am- 
munition, singti- 

For posit i i n.h where w ing I ■ re¬ 
stricted :-oatv it Would MU Lkj 
possible tii nt u. i.hute hand up 

Knr supplying ... from an 

upper to ^ Inwrr tnagEiinuc nr sli-r-Lt- 


^ I liter's rlnp- 


J Iand-thruug1 1 :-i li'i- 
ply acuities 


Hinged IillIT pktes orgraririgs (flnf^: 
n l ted with return sprites/ Usually 
tn-ggb nr h ;td ball ini t|.i- whip 
iNfuinsI 1 . IliLp:-- ; when 11n- ;nnmu- 
nitin-n which is bring hgistrd has 
pnssi.J tfLrough, the 5p.rLRg= doi* ■ 
z Jit fitLjH?. Ai J dJigcmejLL^ di'e i uddir 
for piiULLiig the ilaps in the b pen 
position 

Shwtti ri-ifc ojj-.-mi:::-i m bulkhead 
thmugh which nramuriftjon is 
jxissed and placed mil a tray Iwhen- 
fitted) ijil the nvcciving side 


rnorn 

Fitted in ammunition rrutiks where 
there i-H ;= py»-bilii^ -i roumt^ I tLl- 
i i ig daw n i he i n 111 k wfu*n nnhisskii -\ ■ 

I ILey ij =- Min Jit .i d v. t!Hrr i ,\ F 
Ci.irtrulgrs or Inr^l shell ure tioisli-ri 
unless pn.ivtsion is made to prevent 
lJm fibLps l ' 1 ■ J1111LJ iLlltJ l. iiljlclCL iVtlll 
jrud damaging, the ^ilUkUUitLOifL 

hitt-fd Vrl■.!.:]•* necessary Ehrpngh bulk 

heads ul r-hrller-. and deck hrmscs 
In piEi prisi+ions m dcatruyui? 
and slcmpa. Used also in some 
magJzL]]efe wlii-ie u bullchead dB i-1 - 
Lhe Uiu^HKiine i in to twu separate 
CjiimpGirtmi nisi 


X 'tc —(i| U'ben: expti^-il Lo Lie- weather, eoaj]ULLt> anil watertight cuVcls are lilU-d Lu tin- 
upenings in ttLo deck through which chutes are worked. The covers sliould be so fitted that they can 
be placed in ];<isition, lJ rt-i|iiir i|, w|nk fh. eliiue i--. rigged. 

(ij'j In genoraf, the cl^itcs are piirtablc and suitabU" stuv/agr: En be provided for them 

when uni-Lgged, 
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CARR EL KS, AMMUNITION AND SHELL. 

Curriers,. Ammunition. 

82(L The designs in general service hold the foflowmg quantities pf ammunition:— 

SiijgJc typ £—One round of feted ammunition, 

JJanble types —Two rounds of Fixed ammunition. 

OwLfc^’frfijfp —(i) Faur rounds of faxed amtuiintliuJi, 

(fi) Tour Q.F. cartridges. 

(ij'rj Twn Q.I-. eiirtridgcs :md Lwli pti/cecLiles, 

The c|iiadrLEpk' type is common I v known ns un ammunition cruel.” The doiibEe find quadruple 
type? have fittings far guide and hoisting wires and arrangement for reLuni. (i d■■■ ammunition. The 
ntrlrLdg^K ir-st on rubber pads. 

S27, ['here- ace t h ! ■ ■ designs ^'l C quadruple carrier for fixed urflfflllttitii-Ml and i'Jirt rid^eS ' 

U‘) J'Atf " dll ■ -.i--i ' *y|s-:- ‘ Roiands .kT. loaded loco and removed Jn?ru either --ii]■ ■. 51 ii:- 

cannot cnnvttniuiiQy be used where space is restricted on, one or two .sides and is 
therefore being superseded 

(it) The " " type : Rounds are loaded into and unloaded from om sidn only, 

(m) ,P type : Rounds are loaded into arid uuL/ukd from ci.clnT OTIC 

or two sirtes. 

['he guide wires of iji) uml (iVi;■ may he so arranged ili.tr th earner in transit revolves through an 
jingl* up to .s maximum ot &fl" in order chlT Th - rounds m.iy h i.ln.i-ind whan? r- juin.-1 if rusLrieLinii 
oF Spare witt not p -rintl the orthodox a (Tang C men t Lh" double ami quadruple Curriers are hoisted 
by a whip and bollard and the bo:*r is usually trunked up. 

Carriers, Shell. 

J5138L Fwo derigilS of rn rrinrs have been intonluced Itllo LEU: service : 

(1) Carridri, Sh&U, H& wf. Sfcd, ForQ.T., 4.7-inda and O.F., 4.fi-indi (separate loading) guns. 
The Ciimi‘1 e^n.-Tt-, of a tapcnnl slue] .ring with a Wire handle : 11n- hrir.dl. :-. Kicurar] 
to 'll-, rica: by a handle dip. The ear i-r i- ti^ed in place - if a big or strop For hyokin^ 
to th£ hoist whip ot to a Carrier, Shell. Quadruple. With thn nxception o£ ships fitted 
with i-jlJ3l:^ chain hoists the carriers are on the shell in stowage, thus avoiding the use 
of rope grommets. 

(2) Carriers, SHeU, Qwufh/tptei Q.F., 4.7-mch r Mirks. IX-IX* r XII and XI1" guns. 

The carrier consists of h cross liar, with an r:ye-binit for lifling, fitted with gindc tubes 
at each end on th. - und. r sitic arc four hooks for hoisting projectile’' in T irr-i j.-., Shell, 
Hand. The carrier w hnistrd on enide wires by a whip and bollard anti thr ftofct is 
usually trunked up. 

Bands, Lifting, B.L., 6-inch Projectiles. 

N2y F T her," u rv si miktr u Carriers. Shell, I |nud r T hey are supphM to ship* mount Lug B.L., b-incli, 
Mark XXIII ^mis (except lljtis" fitted with sliding shell stowage) for removing pro^ i l!!■■* from the 
hi <1 ?■ i ikr* of the L-ltetfc bays. 

m-m* 


H 








CHAPTER XXIV 


MAGAZINES AND SHELL ROOMS 

GENERAL REMARKS. 

Kvplostvoa carried in H.M. SJiips are classified into Groups according tu their general 
characteristics. A Graup is idraitifie.fi by ft number and 1 i;ls it* own particidar crm<Li1*r>i^ of i-knage, 
i.£. t in Magazinv. Stie.t Room., Weather Deck, etc, Where possible, each Group is tu- Lm- stowed irV » 
separate compartment, and iF this ftCixmuuodarion is nut available tho Groups muM tv skivr-ed in 
accordance sv-Ltli the regulations La S\M. & L R. 

Magazines and SEirll Ruums in H.M. Ships are given the maximum immunity against prairtmTjon 
by die 11 and bnmhs by siting the oompartniemi below the waterline whm practicable and a* low as 
poofible IeL the ship, and by armour pn-NTUtrni, 

S36< In additinn, arnwgements are required:— 

if) Tu preTtnt fli^h from shdl u - bomba reaching Lh>- Magazine. 

(ri) Tu prevent LtLtf propagation of erudite Jlrca outride lh“ Magazin.- rJimugh the 
train oj ammunition from gun Lo magazine. 

(lilt) To proride auitable venting lo Magazines and 1-landing It:ii mu-. 

M To flnod £hr« contents I>f (hi 1 Magazine. 

(e) To spray the eon trues of Sir Magazine. 

(vj'j To drench thr contents a E turret hn-.U nnd Handing Rooms, 

PROTECTION AGALhST FLASH OH PROPAGATION OF CORDITE I IKES. 

83-7. ProteciEun against flash entering a Magazine is generally made in the form of :- 

(?) VLe-jl flight arrangements in the gi.inlimise, working chamber ami trunk of turret 
unoi-mlng*. 

(ii) Regulations limiting (r; (be number of charges in Tin lioM- and Waiting potations in 
course of Ripply, and (fi'l iii: number of Ca-fci ill the Ms gamrir: from which the lids mav 
be retimed. 

im) Elanding Rooms For K.T. Ammunition al Lhe bottom c.-f LIm Hunk or hoiit separated 
fruin tlie Magazine by fiasblighl lmlklnads. There may be an nddiiionn? Handing 
K-.Xim it the top of the hoist \t.g. r ft-inch hoists in R*>y*i! Sovereign Class';. 

{»') Ll Q,F. Magazines with hoists In the magazine the delivery end of the hoist may be 
rilher at tlie deck Mow She mounting or in a flashlight compari merit cm tile jO;-; deck. 
J-:-ndte.?5 Chain, (E.C.; hoists for Separate Ammunition are flashlight, bin those for 
Fixed Ammunition arc not. flashlight. 

Til some small ships where consideration of weight precludes thr tiding oi i-3:iLjch i»i flariiticbL 

jrrjLngim! ms, !■ mnmr itiem may hi*- hoisted hy whip nnfl rinctrical bollard np on t p-. ii trunk ... 

Magazine or Handing Room to the dirk below the gun dirk. 

8ML In jio%vir-vviTkcd mount mgs leather aprons pmtrrt (hn Han ding Room frta flush passing 
■kivr the fifip Itttwet-Ji the K'volving trank anrl rhe tixtd LmcLure of thr ship. Jli^dcor ihr..ugh 
which ammunition is loaded into the Cages of hoists are ftosFMigTkl and flaah ran enter nnly m ITm 
moment when ihc clnigt is passing Sntn tFn■ cage. Access donr.y, which in . iilwards frum lhe 
Magazine, are fitted in bulkheads div iding tho Magazine horn fht Handing Ronm, Thrse doors would 
]iot pr-r VL-nt the entry >1 flash on rtn- lOtJiiosii-u of a charge in the Handing Ki;<irti unit u pra-cctivt door 
Of [tLtci pklirtg (albi.i (ipcnang outwards from 11 j«.- Magazine;! is titled on tho outer srile oJ tb.- euccces 
door- The protective door h larger than the JtcxeiJS door mid can he opened dear nf I In. latter. Jji 
action Lite accrns and protective doors should bi- kept rJosccl 

[yT9. Chajges .ire passed from Magaziiti Lo Handing Roam through a flashtight Hcuttle hi the 
bulkiiead. GciieraJiy, the arrangement eon-^l-j of a cylindrical revolving drum fitted in a fised casing - 
thr dmni i- rooessed tu (Like a charge. TIi- fixed casing is fiUcd into an opening in the litfkhcad, unc 
opening e.J the casing facing the Magazine and the oilier opening facing Hie Handing Rcnm. 

^ iivn the recess in the drum faces tF' i* Maguzirie lhe charge (irirJiukn£ iis. container, wrapper or 
i I arkbon's Crt^ , if y^-rl) may I;-l- imicrted. The ilrnin nf I hr scut I le is turned bv hand until tin* Jrtcsh 
facies the Handing Room into which the charge is withdrawn on to n tray. As lhe drum icvrxlveij, its 
surface completely doses one opening Ln the easing, behire the rcees^i portion reaches th* other 
ojjening. The clearance betw r e-.Ti tli<- drum and Lhc casing is v- iy -mall, 2Uid the pnssng.- • >I i\. -1 fcirlWreB 
IfandiUfi Ruom and Magazine is obstructed in all positions of lhc drum. 

With flilslUifilil sen tiles fur charges H-i nch mid below the axis of the rotating drum is usually 
vertical J with icottki for heavier charges it is usually lwri^tai, the cliarges lolling onl on to a tray 
in the Haprifn g Room, When the scuttle is not in uae the watcrtightntss of the hulkliead ismaintampd 
by fitting a W.T. doi>r over Hie opening on the Handing Room Side. 
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840. Tn King George V Class 14-inch cordite charges arc passed from Magazine to Handing Room 
through a tube fitted at each end with flashlight covers ; the covers am so arranged that only one 
end of the tube can be opened at a time. 

Where Clarkson s cases are used in supply from Magazine to gun separate return tubes are fitted 
down which the empty cases are dropped from the gun decks. Usually the fall of the cases is broken 
by fitting a canvas sleeve which can be triced up. In some ships the return tubes arc led direct into 
Handing Rooms, care being taken to keep the opening some distance from the Magazine hatch ; a 
scuttle worked by a pedal is fitted on the gun deck and so arranged that it remains dosed when not 
actually in use. 

Shell must 1X’ protected from a direct hit. but there is tittle danger of their being ignited by flash, 

VENTING ARRANGEMENTS. 

841. ff a certain quantity of cordite is burned in a closed compartment, c.£., a Magazine, a rapid 
rise of pressure results, and in consequence the rate of burning is accelerated and the pressure may 
become so high that sealed cordite cases in the compartment will collapse, their contents become 
ignited and eventually the whole compartment will be blown up. 

Experiments and trials in the venting of Magazines have been carried out. Valuable information 
has been obtained from a methodical system of reduced scale venting trials which have been verified 
by full scale trials. The aim of Ihe investigations was to discover a simple method of limiting the 
pressure reached in Magazines by ascertaining the m-cessary venting area and venting pn^sur*- 

The main factors a fleeting the problem are : 

(l) The quantity of cordite bum«d. 

<«! The pressure at which the vent operates. 

(hi) The area of the venting aperture. 

Other factors of lesser importance are 

(i) Whether the vent is into the open air or into another compartment. 

(ri‘‘i The volume of unoccupied space in the compartment, 

(«'f) The degree of exposure of the cordite. 

(ri! The size of the cordite sticks. 

Formula for Adequate Venting Area, 

842. Ttv. venting pressure has the most direct bearing on the maximum pressure reached. The 
first requirement for safe venting is a low venting pressure ; this in itself may not he enough and a 
second requirement is a sufficiently large area of vent. A detailed analysis of the trial data indicates 
that an adequate venting area is given by : 

A = J \\Va 

where \ i> the area i>t vent in square feet and \V is th<* weight of cordite irt pounds, A venting an a 
of this; amount nnrtrr nuial magazine or handing room conditions will prevent the maximum pressure 
exceeding about 35 to 4t> lbs. pur square inch, provided tb»? vents operate at about 25 to 30 lbs pet- 
square inch. Magazine structures appear capable of withstanding Lhi> pressure momentarily without 
serious injury, but the vents will necessarily reduce the efficiency of the watertight subdivision 

Conclusions from Trials, 

843. The principal lessons learnt from the trials were 

{*) The contents of a Magazine should be protected that fragments nr flash cannot 
penetrate to the Magazine. 

(«) The amount of cordite exposed bare should be kept to a minimum. 

(m) A strengthened venting case is required fr»r ship* not protected as in (»). 

(tv) Venting arrangements should be provided in Magazines and Handing Rooms of ships 
not protected as tn (i). 

(p) Protected charges give a marked degree of additional safety. 

(ft) Venting plates should preferably be ill single units of sufficient size to provide the 
venting area required. They should be sited so that the pressure cannot be deflected 
from them by obstacles, etc. Venting should be through Ur roof of the compartment 
wherever jxissihlo. 

Present Arrangements. 

844. The present position of magazine venting is that since* the introduction of fordib* $.<" 
(and th« increased caix* in its manufacture, inspection and tests) the risk id spontaneous ignition to 
a point at which it becomes dangerous is negligible. The arrangements fitted arc* therefore intenth * i 
primarily, if not entirely, r as precautions and safeguards under action conditions and are designer] 
accordingly. The venting of Magazines Into Handing Kouim is cunsideievl wiuug pulky. bcvausi.* 
with such an arrangement the exposed cordite in the Handing Rooms will become ignited and the 
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vents between the Miguziiic ami Handing Room now bring open the- pres^m- and Ho-Ji tu the 
Magazine will be actually increased: so that tho Magazine is practically certain to explode. Venting 
in in w Magazine nius: thrrefmv he direct to compartments above and :-o to the open air. 

On iliis hyjvitht'^K thv following 5^ i he practice in operation : — 

frfo, Tlio quantity of p\ r po*f:d Cardiff Ln thi Main Armament Magazine in action conditions ii. 

-..I ii chat i 2 it beemms ignited the rise? of pnstun. - will bi 1 mum tlia.ii tilt' esMing ouidite cit^s cati 
stand imlrv- Lire y.uiMiic rt*:*. ■■ very lur^ Hveil with puhcrly hi- venting li •»- not <"< mm that 
the whole Magazine will not he blown pp. The provision «f large venting areas Li directly opposed 
to the principle of pi aiding the Magtiiine with Use maximum pl ntcCtion uf$ainst shell bomb*, 
splinters and flashy and it in therefore the accepted policy net to vent the Magazines but to position 
IhI'm and prnvkUi them with the mHiimmn armour prut-rction. 

H andin g Rooms arc in a different category because there is only a limited iiriomiL el rufdite ir 
them at any lime, and venting can be arranged without prejudice to armour protection. V*nt plates 
Mi.- ||Med in tli- icnvfs vt Handing Rooms and. over to give venting up through the barbette. 

Cruiser* 

HIG. I hr quail tit) of vpo-ed CLirditp in ti-snch and H-tnch Magazines is considerably Less than 
in a battleship's Main Aj-lnametil MugariLn.- and file Cordiu/ ca*es an- teha Lively stronger ll ha b - 

Iheret'ore Ik'i.’II 1.. jiciFf-iblo urmige for - Ihris nt y^nting direct to the open air 31 Ih. Magazine 

Hnichf.s and thane, hutches itnmudiatuSy over oXl- SfttmHSd by only tVtfj dips (i.f., one on ca-:h of ihv 
sLdt-s tuixt to ill'- hilled the botch will vent before (he pre-.-nr- becomes explosive and the area it 
snffirioni rn prevent u dangerous rise of pressure„ even if all the exposed cordite becajiu ignited. 
Hatches thus secured are fjUi■ sufficiently tight ogam^t llasdi from itbuvr, Similarly ihc manholes 
over Handing Ifrrftms should in?--*■■■- only the clip opposite the hinge engaged 

Itesfrm'tfs, tk. 

.In -null and lightly rnnsrnirl. il vcfatIh of tin destroyer typo thi Magazine si n.dnrr will 

usually disrupt and v ul Ik 1 lure a iJatigcnjufi pressure La readied, In the action idrilr the hatches 

to mupar-oi^ are ii ... co-mv .it-.i! jly open ; ar otfoi rimr- water tightness is oo-Ds.dered of 

major importance, Furthermore, the Magazines are sometime* stowed with Fixed Q.F. Am monition, 
shown by Iriid mid war ■ aperieuefe to be relatively safe. Thu*, ill Hies* ships tiu Venting arrangements 
mu jniG'idid and wlrm not open. Jnr iK<r^* r passage i>l Jiromnniticw, etc,, hatches should be fully 
secured. 

Summary. 

H-id. Instmctions and requirements for the venting of Magazines arc now -.LLniinari^'d in 
Jhitnibt'i'k if Bum apt Co rival ,- tbet* instructions apply to all Magazines B-incb and below, including 
Magazines d-ineb ami Indruv in [foya! : 'v - Class. Th"> do not apply to other Capital Ship-- 
Ihr instrurticrn'i an- that curtain doors and hat cbm-, may bi- required tu act ss vents to Magazines 
l!iin.: - in thi* rate^or^' -hoifld be part Lully clipped, Hatches below tlje deck immctliat-iv obovc tin- 
rle^p waterline should be partially dipped and those higher up should be dosed but not clipped. 
The hatches in question should be those in the most direct line above Magazine, In ]xirtial clipping 
lEll- two clips nearest 1h- hijig-c-d side (but ttot on the liinged side), should be used. 

In certain modern cruisers the Main Armament Magazines comimmLcat/- direct with t m turret 
rtn-Lelirn - A- there in a sufficient vent up tin- turret Htmctun-s it lf mm: r. --=.iry to leave ihc U^iq.izir,.- 
hatch: ■■ i i he vMitinie windilion unit t 1 n■ y diould thercfoi-o be lully dipjicd and secured. 

Modified lucking ; rrangi-ments have bet-ii iutnxluevd consisting of a lock to r-' un- mv of I he ivn 
elLps which axe " nn in the venting stab ; lEleb doth not retard anting oi tliv hatch it:- Ii. 

'V ORTA IN THE MAXIMUM RENEINT FROM THE VARIOUS SAFETY IE VICES 

NOW F1TT1LD TN TH£ MAGAZINES AND HANDING ROOMS OF H.M. SHIPS, ET IS ESSEN¬ 
TIAL THAT THE QUANTITY OF CORDITE EXPOSED BE KEPT TO THE ABSOLUTE 
MINIMUM. 

FLOODING ARRANGEMENTS. 

Aiy. ArmngcnK-nls arc- fitted tu MagaziriCa and Shell Rooms so Lhot each can be tiond-cd from the 
-■:i, J'lj.;- iysh-d] lj ngulaied l>y ll seacock aaid a flooding valvc r bwjt]i of which muyi i ■ i^pened to 
admit water rn tie compartment. 

Om or man flooding valvi.-.H arc tit Led to each Magazine und She-JJ Rocun. When' I In -i?. a cock 
used solely for fl(?od.ing a group of Magartu€ai and Shell Rooms, oclu flood-valve utily in reLjuircd htf 
L-adi comp.vrtim nr jn ih. group, tmd i-. fitted ro the Ifociding branch close to the compartment. If thi 
hriinlvv-hi i l working tli: seacock and the handwheel working the fluoding valve can tw uperated from 
tJsc- sr.rn. positjim ffurh on kvpt eki-wd Urdil required. AHemalively, ii lh- tiandwhevls are some 
tlisLznre apart Lite sca.Tirk i - opened l>: fori- Ih- ship gi>:* into action, W|u re Ilk- svace-rI-: is nsi ; for 
Hit In r | urpi SOS uddLUOrial \ :.|-- -h arc fltli. , i.l tu Lsohit. each group of flooding Umnchusi from the s-.nniek. 

Recent policy for new conslructiou omits direct flooding to Small Amis, Pyratedhnlc, Pom Pom, 
Fub-l akbr- and smalJiT nKigaziJK-' reliance b placet! solely oti lln. s-pruyijig arrangertuMds. referred 
(i i Ll i ft frer. K53. 
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Gearing fur Operation of Flooding System, 

BnO. Si'acocks and HoisdEng vatvub ;yt worked by md gearing frum various ■ ■pending ponit imis. 

S iiETn. r policy Lei construction provided. these positions :— 

(rj In the Handing Room or when? there was no Handing Room llir outside entrance of 
Hii- Magazine. 

in.; Jn the Hooding cabinet or flooding 1-nckm ;i ]i^itirm i-;Lsy cd .Luruys and, zT po^ibh 
with protection, 
hrt} An intermcd.E;itf: position. 

Typical a rra i a gasmen ts ^ce shown m Piui*37 George- V CEusy'l and Phiti'dS l'F3 M.S. N&FtnsiU). 

8?I. Id'll- present policy i- to JiL nd .^'arii^ under protection whenever pr.iisflbie and thr vanoim 
op.-r^t iug po.-tlioriH rue :— 

|'i') In the Handing ftoom, 

(it) AlvjVe the Magazine ;uid under protection. 

l>‘r"F} In fi position separated, from the Magazine in a fore and afL direction and in a differr-nt 
W.T division of the ship. 

Typical arrangements are shown m Plat* 36 \Ptji Gass- it will I.;- six-n irorn the plate iliat, 
contrary Ln pomiai prat Lice, the Slu-IL korun- arc flooded from the fins main; this is because they 
are situated above the waterline and die re fa re caiuioL be flooded Irum Lhe sea. 

brtder normal conditions the handwheel:; at the upper po^itiony are piriUed aild fb coupling 
in tlio tower position kept connentfld and locked to the ^haft. Ill action the tipper position, is to be 
LIliipinned and the Lock at the lower position removed; lhe cotter, however, i-.i not to be withdrawn, 
bi.it the |an pjovidod is Eu he inserted ill place of Lhe Lxk to prevent the Gutter working out. I : 'kiarhr=g 
i ;m thou hi.- effected from either position. The upper rod gearing can be instantly uncoupled if this 
is found necessary through damage or other canses, but until the necessity arises it should remain 
in 

352. Jn siime older ships instead of the normal handwheel at the upper position a deck plate is 
fitted At which ilie gear rod terminates in a squared head for operation by a laTge T spanner. This 
arrangement is dow obsolescent anti is tmlv retained where it would be inconvenient to incorporate 
the Up-to-date arrangements. t 

Tin: Lucking arrangements Ol the system arc designed to guard against mistaken Leu^tlis of 
Rafting can be dEsconnrH'ced elsewhere by removlug tapered pins. Thu Hooding valves can then be 
Operated hy nny form of pips' Wrench that would grip th* 1 tower part of thi* nwl gear. 

All automatic air ...-.capo valve is fitted to the frown of each Magazine a?id Shi-II Room to allow 
the air to <soaj>e when flooding. A pipe: i.-, Lcrl from rLuis- valve to a pa si turn well above the wait-rlinu. 
Whefu lb ' height o| eh- 1 waterline above the compartment is insufficient to operate the air escape 
valve :i f-imple exhaust pipe is led to tbe «j-|.m.-ii. 

\n adapt-.-r h rupplhrt for flooding wIk-ji m dry d&ck It i? fitted ^xEomctty to ihi^ ix-.atincilt oml 
Connected to the shore water mains by hosns ■ [he valves, for flooding am worked as though the ship 
was afloat. 

Suction Pumps mre nvW filled generally to Magazines and tihdl Rooms. In some older -ships only 
Shell Rooms am an fitted aji.;-| Magapittes, if flooded, !*■ cleared of wah i hy moans of portable 
pumps. 

SPJtAYINC ARKAXGEWNTS. 

tvSli. Amuagcment^ ale Jilted in Lin: M-iyuKirscs of all Capital Shi]K> and Cruisira Cur spraying Lhe 
ajumuniLlcii stowag* wirh wati-r Supply is frain tin* fLru inuhi service directly over rbo ijngazlric 
and is indvjjurkieoi of the Molding System. Shell Itonm/. have tip spraying arrangements. 

A screw-down vidve " ijymi ") is htled in estcli branch pipe (tear ti> E-h* fin; A 

valve -rafl.-d a J ‘ Ipraysu^ valve " Ls fittfid in the branch near t-rr or inside tho Ma^uzicu.'. EjcIi valve 
is oyjcrated by rofl gear nM handt^ied. A enud box is Sited in Lhe braacb chi the lire i- .in service 
*Me "i r - .■ -■ |nayiiig valve. Inskk the M^sino perforated ccppor pipes with brandies and ^ju-inkltr^ 
arc arrangcid so that tbe InsoJtt and tops of ail cases can be tpray. d. A h ad is. da.i ajrabged to the 
eonditi? scuttle fcr-fnm>TWig & change In ike pcultle and for this purpose a ^riiiklei' Is fitted on uac h 
side oif t.h* liylkhead seperaiwg 4nd Koora, 

Sprinklers may Jjc detached hr cleaning, A diHiin fu hr with a Saveali is fittwl at ihc biwust ]>:iceiI 
■-.if thr spray pviH f?etw*^i Lite spraying vakv and the sprinkltTH 1-vr the of d'-tvetiug U'akA^< 

in l : !*e valve. 

To prnvide j ruidy supply of waRt m a Ma^aziui 1 a branclj is led off Lb" Spraying Sen-kv above 
the sprayLt\g valve. It "is .controlled by a screw-dowu valve m the Magazine and is fitted to take a liosc, 
'llii: airangcmi. ut i 41 -ii jjirovid-..** ,i LrM fur l b .lyatcm a? far a-* rir -ipraying vijvc. 
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Gearing for Operation of Spraying System. 

854. Spraying valves are operated by rod gearing from any of the following petition* : — 

(*) An upper position, usually the flooding cabinet or locker. 

(li) A position just outside the entrance to the Magazine and close to the valve, 

(ir'tj in the Magazine. 

Prest o! policy is to provide an operating position for each spraying valve separated from the 
Magazine in a fore and aft direction and in a different W.T. division of the ship. 

Typical arrangements for existing ships are shown in Plait 37 [King Gtorge V Class) and Flait 38 
(for H.M.S, Newcastle). Modified arrangements fitted in more recent ships in accordance with war 
expertencc are shown in Plate 38 (Fiji Class). 

l he valve wheel in tin* cabinet is locked by a pin ; the rod gear c.m be disconnected only in the 
Magazine or Handing Room. When the kicking pin is in place the valve can be operated "niy by 
unliJcklng and entering th? cabinet, Magazine or Handing Room. In action the cabinet is unlocked 
and the pin removed so tlat the spraying gear can be operated from any position. The couplings in 
the Magazine and Handing Room {where fitted) allow the valve to be opened from these positions if 
damage to the upper post ion has jammed the gear. This arrangement also allows personnel in the 
Magazine or Handing Room to disconnect the upper nxl gear and close the spraying valve should it 
have been opened from the outside by mistake or unnecessarily. 

1 he spraying system s partly above armour protection and may therefore be put out of action. 
In some ships an upper and a lower fire main are fitted, the lower main being below armour Spraying 
cannot I* carried out direct from the sea because Magazines, as a rule, are not sited far enough below 
the waterline to allow* of i. sufficient pressure of water. 

When in drv dock a h<?&C is connected from the ship's fire main to a shore main for spraying. 

DRENCHING ARRANGEMENTS. 

355. A drenching syslem is fitted to deal with the drenching of exposed charges in the working 
chamber and Handing Roam. Drenching is supplied from the pressure main in 14-inch and 15-inch 
ships which use water as the pressure medium. Ships with oil as the pressure medium have a special 
lead off thr fire main. 


CH, XXIV ’SECTION 2-MAGAZINE STOWAGE 

MAGAZINE STOWAGE. 

856. The following air the methods of stowing ammunition in Magazines 

Cylindrical metal magazine cases arc stacked in tiers, and arranged so that the strengthening 
hands of tlic upper cases rest on the bands of those below. Cases arc stowed at an angle of approxi¬ 
mately 5 fl to the deck, being inclined downwards towards the gangway to facilitate the removal of 
charges. Horizontal movement is prevented by “ waved balLeits " which an secured above each 
-.fcnnd tier of cases. These battens are metal strips and fit between the strengthening band? of the 
adjacent tiers of cases. P'ute 38 shows stowage in tiers in 14-inch Magazines of King George V Class. 

Q.Y. stowage may lx arranged in nests consisting of cylindrical containers known as bottle 
racks " which are built into a specially constructed fixed framework. [Plate 39‘ No battens are 
required with bottle ruck stowage as a social dip is fitted which presses against the base of the 
cartridge case and retains it in the rack ; the clip is easily muved by special tods when extracting the 
cartridge or round from the container. An improved design of spring-loaded retaining clip is now 
being fitted. 

Where free access to all racks is not possible, ” rolling stowage " may be fitted. This form of 
stowage consists of bottle racks built in a frame mounted on rollers and fitted with a steadying roller 
at the top; the frames occupy approximately half the gangway space. When the rounds have been 
removed from the frames and from the fixed bottle racks not blocked by the frames, the empty frames 
may be moved to give access to the remaining bottle racks. 

857. With bulk stowage, ammunition in cases and boxes, vertical wooden battens are fitted 
at the front, side and rear to prevent movement. The front and side battens are portable but the rear 
one* are fixed. The tops or the hattens arc secured by keep-pins, spring clips or other approved means. 
Piatt 38. 

With cases amt boxes which remain stowed while the ammunition is withdrawn, c.g,, Cartridges, 
B.L. and some Q.F. ammunition, portable battens are fitted at the junction of the cases so that the 
lids may be readily accessible. 

For other stowage tic front battens arc fitted at the middle of each tier of boxes so that only 
one tier or row of boxes is freed at a time. When this method is applied to high stowages of small 
boxes it has the disadvantage that in heavy weather the portable battens may require shoring in 
place, and when removed may expose a dangerously high tier ; in these circumstances an arrangement 
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of fixed vertical front battens and part able horizontal battens are provided. These vertical battens 
(made of channel ur T-bar) divide the stowage into bays, two boxes in width. The removal of a 
horizontal bulb il frees two or four lk»xes according to the depth of the stowage. 

The Stowage fitted in any magazine is not to be altered without special authority. 


SHELL ROOM STOWAGE. 

858. Generally, shell are stowed horizontally in bins. 

The driving bands of shell are normally protected by rope grommets. These are removed just 
bvhyrv the iihell i<* pawl np In the gun. With the exception of ships fitted with Endless Chain hoists. 
Carriers, Shell, Hand, Steel are used in the place of rope grommets on shell for some marks of Q-F- 
4,7-inch guns. 

A special form of stowage known as M sliding shell stowage," was fitted in the 5.25-inch and 6-inch 
Shell Rooms of some recent cruisers and in this shell are stowed vertically in trays in three tiers. The 
middle Lray is unloaded first and when cleared the upper tray is lowered ; finally the lower tray is 
raised to provide easier handling of the shell. Sea experience has exposed certain disadvantages in 
this type of stowage and it lias been atomdoned in the latest construction in favour of the normal 
bin stowage. 


CH. XXIV—SECTION 3.—VENTILATING 


MAGAZINES. 

859. Arrangements are provided for renewing the air hi Magazines and the regulations for 
ventilating are set out in N.M. & E.R. 

The usual arrangement is a Supply trunk (fitted with an electric fan l and an Exhaust trunk. 
Formerly, cooling arrangements were also fitted in Magazines of Capital Ships and Cruisers. Since 
the introduction of the modem propellant it has become unnecessary to cool charges except those 
in a " hot " Magazine (i.r,, a Magazine adjacent to a hot compartment such as a machinery space). 

Bare charges of Curdite S,C have a tendency to give oil toxic fumes which are increased by 
humidity and heat and may cause rapid exhaustion of personnel under extreme tropical conditions.. 
To protect personnel from these effects modem Capital Ships are fitted with an Air Conditioning 
Plant to supply air which is partially dried and cookd to the Magazine, 

860. The Air Conditioning Plant, treats air drawn (1) from the open, or (2) from the Magazine 
itself. when the plant is operated on " closed circuit/' Plate 40 shows typical ventilating 
arrangements. 

Static Dehumidifiers 

tfril. Static dehumidifiers. Type “ ft " |Pattern No. Vtoo) are to he installed as necessary to 
reduce the humidity in the magazine and thereby assist in maintaining the contents in a dry state. 
Dehumidiffers should be installed on a scalp of one per 600 cubic feet of magazine space. 

In order to achieve maximum efficiency from the dehumidifiers, it is desirable that hatches to 
magazines should be dropped whilst inspections are in progress. Loose water on the deck or in buckets, 
derived from the periodic tests of spraying or flooding or from any other source, should be removed 
completely, Dehumidification is best accomplished by preventing ingress of water ur moist air and 
not by frequent reactivation ot units 

Each dchumidificr is fitted with a sighting port, the space under which is Idled with indicator 
gel. This gel is normally blue when dry, but turns pink when saturated with moisture. The routine 
lor reactivating saturated dehumidifiers is laid down in N.M.E.R., Article 170, clause {6). 

To reactivate, the dehumidifiers are placed in an armature baking oven or the like for two hours 
at 250" F. Galley ovens must not be used. 


{G- ft 18# f $4,—A mendment No. 22.) 
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CHAPTER xxv 

WKATHKU HECK MAGAZINES AND l.CM KKKS 

Thrsc type* ni stowage may tv grouped as follows :— 

(J; Expurirncfitii.] explosives magazines, 

(2? Ready i hi 1 

{'•M tie,i4y-UJfi lockers si ml me Sc= 

\ 4 \ M l HCbIIiJIED 13B f’SpkiWVftfi liKikrVS. 

(E) Weather deck magazines. 

EXPERIMENTAL EXPLOSIVES MAGAZINES, 

BGfl. These magazines arr fitted ^sdusivnly in uirerMf curriers Jnr I ho stowage nf various ■ ■xplnsiw 
;i[rcraft st.r.tfes wHLoEi. until their charge l trial ic* haw been dctcttsiinud by i xfH-rir'ici' -it sua. arc not 
ela wififii ns lit longing m ,my pan inn!; ir Explosive Em up 

READY-USE MAGAZINES. 

06?-. As a rule, ready-use magazines are compartments fitted for tlie stowage of ammunition for 
mtilti-bamfilvd guns ; they ire usually Jitfced with protective plating. On bulkheads, exposed to lhe 
direct rays of lli>- sun I In y mv lagged intetnally with 2-iticli thick asbestos, V'.-nL plaits ire fitted hi 
spitiihle bulltfiEwfe rmii nrr provided with a special lubber joint which combiner wat*rri6htreK with 

ease of venting 1 . Flooding aTTangtrments (and sometimes spraying arrangements) arc prevded,, Supply 
bring from the sJiip's fire main service. 

The objects nf the raady-use magazine are to provide a rapid and continuous supply io ready-u^e 
lockersvrfjd Lu ecoftainisB la the number of personnel required for ammunition supply,. 

The cotnparuuen.s stow Zis much iun munition as is considered adequate fnr an act™, and they 
should hr replenished frnrn Hie hftwn-TMlEcfc magazines during a fill! 

READV-U5E AMMUNITION LOCKERS AND RACKS. 

Steel Locker.- and racks ate fitted U> provide stowage at gun positions (otlwr tl;:ni l urn S3 or 
betWftHJ ileck inouihliljj^i for a ready-use supply of ammunition. THi- luckcrs jn.' flushtight and 
watertight and are designed to stow unboxed ammunition, i.t. f Fixed rounds, Q.F. Cartridges and 
Cartridges, R.L. in Clarkson's ta:--. s. Lockers or racks t*>r ammunition in caw:-. or hovn s may sliLL be 
h hi 1111 ;| r but they are being replaced by those mentioned above. 

Ready Use Lockers for close range armament usually Etovv linked or belted amintinitiori Of 
magorinr drums. 

Il was formerly tbe general practice To sfow shell in racks at the gun pnsirtimy win the rcsull. 
that, especially in MLiller Vessels, ishell were exposed to the weather. Fuats were tins rendered 
LinscrvdcpahJ.- and jn Arctic com! if ]om shell WtTO frozen Jji their rank* and wore useless a3 a ready 
Use supply. Watertight lockers now replace shell nvcks lor 4.?-in< , h shell and brlnw, in destroyers 
and smaller vessels. 

The Lrxkcrs now .fitted are usually of 1-incli plating. Trial and experience have eatailished that 
these lockers will vent before the contents explode. Light H|- ti;: lo i>. havt nn protective value 
against shell fiiv - r air at Lick and they u.r enclosed within the" protective screen of Lin gm wherever 
practicable. 

MISCELLANEOUS EXPLOSIVE LOCKERS. 

SS9. Lockers are provide for explosives which, on aceuunL of their Group cksalficatinn, am? not 
to be sIowl-lI below the weather deck i>r with other i:xjjli:rivi':S. Tin y urn usually of light plating 
and watertight and in certain inslaniT^ arc filled with flooding arrangemenLs. 

Typical examples are :— 

Target Smohc ShdL 
Smoke Float*. 

Smoke Grenada. 

J^mb-n. Incendiary. 

Bombs, Pradicc, Sniolfu, 

Rockets " XX *' 

WEATHER DECK MAGAZINES, 

S70. Weather L^ck .Ma^iijini.-. nm hUi-fl I nr llu ol i -splofiivcs and pyrotechnic stores 

which. aCHXildjjl.c to the Riigulation^, must not he stowed between decks. 


871 - 874 , 
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TARGET AMMUNITION 


FALLING TARGET SHELL 

2-£5. This hi ii do*: range anti-aircraft raiget. 

EkI^thi.i Ik , IJji ■ shtdl ri s mbi: 11 > ir.i 1 1 ^itv: ici base , jeciion -Uir shelL M hry art in supply, mitt 
li-jnJr., 4-inch, Mprkfe V anil XVI, L-S-indi si ml 5,25-dnch £uu*. 

Tln >- can tk- ISStJ both as n visu:i3 iui l a Radar largd in calibre* 4-indi to n.25-im-h. "JTh 
I rao-i .iln^uld be visible iri Ini L;Jj L sunshine. The Radar target is provided by the Reflector tmil. 
II|^ ! 12-pdr. "ifcjj, iLEmcv-. I h- 11ted its LI visual targrt only. 

^mch. A.5-indi and 5.25-iiich. 

These shell are fitted with a time fuze No. 40k below which are a 1-iwi, (G. 12 gutipowdc-tj 
bonitcr and m reflector unit. Th< leficaor unit'corusiri* nt tlir+-. dipole sled tubes h11-. -1, halt with 
t"scer tumpo.5ition and half with lead to increase the rate of tall. The tubes are linked in series by a 

11- ^ibh Wire to a central column ; the column head has a copper disc obturator al its Lop end tu 
;u^ist eject km. 

The iiLis: inirT:> i.h-s the hurstEir. Thi resulting fsplowon ignites tin- tracer compoailiuai in the 
ivflectar uni I acid blown r<li r In- h-xw ■■[ ihe lihdL The reflector unit is ejcrterf ;tnr| Tlh tracer ■ :■ -1 ■ I 
position hums while it is falling 

I he normal burning lame IS 65 MCOILdt. 

12- pdr r 

$7ti. I his aheEE h;^ ;i in?.*,'. Ni -. 19ft, u 2 dr. (G. L2 gnnpnwdtT) burster. .mj x long Stef I ri-ar ca>e 
fill k-<| with star composition. 

S79. The faee initiates the burster. The resulting rapLcsHH] ignites the star composition -and 
Mows oft the base of the shell. The burning star b; ejected, 

BACK FIRING TARGET SHELL 

8St.i. Ibis n. m. type uf unrotaL^L rliiJI is inh-n<Lbd for practice firings with radar in atoll a tic his 
and to limited degree simulate a dive bombing attack ; ic gives radar indication which tail hi. 1 
recorded on the installation 

Hi-' shell are in calibres 4-iuc'h, 4.5-iilch atLii 5.25-indi arid can be id«nl ifirrl by rtiu marking. 
\l? . black k-ody, :l yellow zig-zag bend broken with tin- h-cter.s B.F. ; aiid Liu- word " FLARE-/" 
sendJkd in while, 

Special reduced charges ujtty must be used with these projectiles The cartridges can l>e dis- 
i; n^dsb^d by the mouth uf the case being dosed with a. leatherboard cup and the base stencilled 
B, F., T.G .T, 

The shell of a cylinder fitted with an .ul.iptei ar to which screws, at one end, a 

removable flat ended trend, a3ld at the other end, a fabricated tail. The overall lengfli h ApproxLEtlaiilTy 
Jh r 4 . 1 feet, Oj i the tail dram, tour MiniII loading stops are fitted to take up nnainst the stmt seal jus- ..f 
the grin chamber. 

Tile shrij, whose Limn luzt: Nn. 390C is fttturl in the adapter under the Inad, lut:- a powder hur,HhT r 
el corrijlru ejection cbaigi: in a celhiloid cutiLainur, :uid a pressure plate (floating piston). Below diis 
i Ilc target flare (which retains the r-pdcct) contaiijeil in split supjjoris, the nxi^t tail tube being * 
kr-.viijd uf rhr- dm-. FlmmL tr^ thr- rocket tail U .\ wire mesh radar acini] secured to Llirec arms which 
when (fi-v from the -cplit snppufLS are actuated by I lime hprings thereby spr^dlng tllu wire uu-sh. 

S8S, (I) Before the projectile is loaded iniu tlie gnn ? Lh-e set screw in the. head is to be stacked back 
FiifliaycLtly to iilluw lElc head tn br nnsCTewed and removed, the fuze is to he set and the head screwed 
hack in j?lacc, particular care beijig taken that tiic set screw is screwed liard home. 

(2j The vent screw, to which, a label Is attached, must next. Iw removed from lhe head. The 
hiad of this sorrw is sufficientJy proud of the main diameter to predudo final Iioading, and its rcmuvu! 

-- also necestilly I i ensure correct functioning of th- fu?-C by flltvWlhjJ the wi thv; gaa'fi from 

llii- burning of the fu^e pe>wc1lt time rings. 

i'T’ The projectile mui?i bo handled and loaded carefully into tsie- chamber and pushed home 
with the appropriate rammer until the stop» &n the Lid engage the shot scatmg; no undue force 
should he applied. 

'Tin fuze s-.-tting and angh of ctc-vatiMn for a psirticulfri piaCtiCe weIE he determined hy Lin- 
apptPprimte frap^ttiry dtarls. 
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S93. Tin 1'ui i, l< f th<- hw magazine ignites the puwder burster and curdHv f-jection ■: li.u 
■i11;I ill mrn I l“i ru.:k«. I nn{ tfditc and target Earn nm ignited. 

The tajget flare- is ejected umrhr action uf Lhc presf&u* plate ; the split suppum. driven to the 
rear, shear the threads shearing the fabricated tail which fads away, a-i do the split supports. 

The burning Liirget flare speeds towards the firing ship, the radai serial being ex tended uiKh r 
action of the springs. 


ROCKET GLIDER TARGET 

8ST- The target is a model glider with a wing span of 45 inches, and is u^,| i,n * shi>r-e rang-. 
It was originally designed lot firing practice with Thompson suh-msohim guns. 

The equipment consists of (1) A Modd glider with a rocket motor, and (2) ik special 
launching ■ atapull. 

Th* fuselage, wings, trii piano and fins of the glufc L ftJi.- Covered by a, strong oil ter -kin cf sjwdaJ 
maorinJ ; its tisilpl.ine mmmting i-: hinged HO that it can he adjusted for trim. Tbs rocket muter, 
fitted in the Umkrskk ol Liu fusfiliigir, consisr- of a tucket Lulu- adapter and striker v.i!i-.s:-,- 1 i i ihiy 

wiiUnri, percussion cap and a coiriite chaise. 

catapult ptirtonns the fo)tow£flg action :— 

■; I) The rocket motor is initiate], by its firing mechanism. 

\2) Impetus from the elastic Colds launches the gJidtT. OnCfc JaimeJicrj tin: mtUUb of 
SLlstatned propulsion is provider! hy Ihe rocket nuitfir. 

BRITISH 2-lNtH ROCKET, TARGET 

S3o. TLi i± rocket provides a turning target whose speed is from 25ft to 44X1 knots. The range is 
LippDjxirttati.lv 5,000 yards, The means of launching the rocket ate :— 

(I !■ On board ship.—From a Modified projector, which lias a heavy wooden cross as a base. 

[£) ihi shnrr.—From :ni Unmodified proji j .:; mr, which is secured by pressing the feet md 
spade Into Liu.- ground. 

T'lic Target Handbook should he referred to fur general instructions, maintenance and chit;, il. 

HS7. A round consists of the following iruiiiL parts :—Propelling unit. Target Head and Kin-. (1., 
The order of assembly is: — 

(L) Fins to Pixifelling Unit. 

(2) Target Head to Propelling 1 Unit, 

Dismantling ri dune hi the reverse order 

THE PROPELLING UNIT is a shortened IMiiUl Rocket U. The tube h 2J-inches in diaxi* drr 
and in length. 

THE TARGET HE AD i-. a body tube with a weight ami a ballistic Cap attached to the fm-vaid 
nd ursd a socket containing die detonator end the Igniter at the rear Two candles, each with a 

priming composition ctuttiiwd in the body, There are lour vent holes m the wing fur each cindlc 1 
and for protection the hubs arc covered hy ksrokstic strip-. 

S3S. A ftor tfluncbingr the pm^u.e of gas developed hy the cordite in tli. rocket operates a 
rovr-rsibk diaphragm arid striker, -and the cHonatur hi exploded. This ignites, priming compositions 
atLd in turn the candles ape ignited, (A burster ensures, the satisfactory ignition of the forward priming 
composition.) The tandlts hum simultaneously. the Uswtostic strips are burnt off and the jjjpg and 

flames escape Elircmgh the rent boks The flaming rocket travels at a high velocity to the end ut its ran. 


ROCKET TARGET, PRACTICE, I lb. Sc* Para. Gbfr 






keys for fuzes and primers 








































SCHEDULE OF IMPLEMENTS AND KEYS 


iml'A A r n 


SHEET I 

Key No. 89 .- 

Key No..121, Mark IN 

Key No. 0ft, Mart II . . 

Key No- 115. Mark 111 .. 

Key No. 163, Mark II . ■» ■■■ +Jt 

Key No. 52 

Key No. 105 ..- 

Key Na 68 -. .” 

Key No. 123 ... - < ,fc -*+ 

SHEET 2 

Kjng r inserting ami removing lid, G.2 o-lh . W.irk 1 .. 

Xool. rectifying mDoiha of Cartridge Caws. Q-F. 5,2^-indi. Mark 1 
Too], opening tangs ol cartridge cases, Q.F. 5.25-jnch No. f 2, Mark I 
Key, casL-B. powder, rectanguk], No. Mark It 

Key, ca^. powder, cylindrical, No. 3. Mark t|N . 

Key. ■case, magazine, No. 1 ..- . 

Key. case, magazine, No. 2. Mark III “« 

Key, case,, magazine,. No. ^ ■■■ -. .. 

Drift, 5.25-Lncli, Mark I 


1 

2 

3 

4 

5 

0 

7 

ti 

S 

10 

1L 

12 

13 

14 

15 

16 
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An^aa LVmj rs iur \[;i.L.;u:LiLrT: 
iVdaptKBj Faat- 

Adjuated Charge Weights . 

Aiming; Rifk, 1-Lnck, Cartrldjre, 3A. 

A.K. JJuvlci- ... 

Araatol., 

AiSieiican A.S.A 

., Frupnjlknts 

„ 1'mjndta.nis jn -y^ I 
OcriiSson 

Gprlifcnn fihfft] 

Amman Sum nitrate 

Ammunition tic ax r? 

dies . 

cim 

C.£l4> and C.2I0 
C .S5R / 

■u.ayu 

AIII mull il inn, Eml-MTlmfUm 

Hoisting, jfiboaiU 
Striking down 
TypJta] artaagfeDiMi-ta ... 
i n ri:i;~111:::-1 l, Fixed nnrl Sep noire 
Am i :i liuti Uni Fanku u-ti 
AmmunitL 1- ^! Supply 
H uriztHLb&J 
CR'eriw’-Ml TaUs 
y.l 1 '. -L-titizJj, -1.5-ELidi llij'.I -i 7-n ilIl gulls 
Heady-Ltafl Lotkcn nnd H&:=kii . 

Heady um WaffiLifri^ ... 

Secondary arrangements 

Final] Kiip.? 

Vertical .. . 

.'unrHumlU.ai "SrippLy AppJiLin.*:':, JuLiUs ul 
Anti-Fersonnrt. Aircraft, Boaitli; 

Appamlua A.l> Tyjx. 1 l>. jP.A.C.j 

Jp ,, , r J kffea I, TA. aud JI 
L ftfki. [ Mild II... 

A.P. Aircraft Bombs 
■A.P. C;i rlrkLiU'. F.A. 

A-PjC. Shell . 

V.f|l A i rivm ft Buraia .. 

A.S.A. BOUCO 

gsth . 

HS 

mi 

HSU 


u 


Sb^il 

Jiill, CaiLrUlgo, 5 A- ■■ 

Ballistic Cap* - . 

BaJlffctlto, Csn trid^-. S A. 0.3Q3-i»i:*i, If.lZ 
IttiThlfc. r.::-iTi£ 111. H mdi PrujaClLLes 
Hare^Ol 

Baso Adapters . 

Jihyjs PertiLiaiun fmrc^ I'jdf . , 2^vn t , 'n?£¥l 
Blank Carta-plR^. E.I.. . . 

Marking un . —+■ 

Packing .«-* .« ■■ > • a 

Blank LiirtiidyOa, -Q.F. 

Markin^*; nn 
Fz.uk inf* ... 

CartrirfgCT. Q-P. J ‘ tia Ij« rflada up un kw>] " 
rat king 

Blank Cftitnilj{£-.-r Q.i"., J.7-iiiii r 4 lui. h, -J-LiK-h 24* 

s , iduAiiL Jluka V-V*'- r xv] 

XVI XV|* Tvlncsd. 
Mirk II... 

„ „ F1 9.1-inch Hnwitnnr 

rh M I2.pdf. 12 cwt.. 

r . .. r . 6-pdx., 3-pdr. 

Blank/Ckrtridkw, 4% A, 

F !-11L!iL ... . . . . ,r, ' tr. 

Boat's magas-ines ... —* 


Para, 

. 

. 279 
. 14*7 

. lWi> 
. izrci 
. si 
5:19 
39 
154 
701 
. >7:4 

. m 

. 773 

. m 

731 
. 782 

. S9I 
. a>3 
. 815 
. SIB 
. HI 7 
. Sffi 
. InD 
. 745 

. S3 3 
. Ld 3 Ei 
. 33l« 
. iSLiC 

. see 

S37 

. 

. 322 
. BIB 
. i42B 
. 73fi 
. tiUS 
. ■!] r 
. d]£i 
. 732 

. 3]? 
. 182 
. 78S 

. 784 
. 7K5 

. 787 
. 7KU 
. 790 


A i nci--a.fl I.';-i n^*iLir:i 11-- 

l>etK>r 1 nti>T-Hu niter . "2H 

I'tet 1 maton; for H.E. bnmbu 7^i> 

Filzch Iot H.li, Ijf'iillvi , , 721 

In - • L*:.m of .7SI 

Mjirkmf.^; ... ... -. . 740 

Nosn Pistols ... 72S 

.lldfefls .. <> ■ 

Regtatatloafl . . ■ 720 

iMUOty nrnui^einwicibi. Fuzia kfid PJaiiO-lu 720 

Tall pistols ... ... 724 

Tails. . 790 

B*.irLub(a). Aiinrait, EhtlJ 7SW 

Itiimhfsj, AimnLc't, ]J.Xi 

AntE-Ptn-HCiOmol .. . 7Sti 

A. S. . . 73S 

ti.F. ... . ■ 7 Sf 

M.C ... ... ■ 734 

B. A.P. and A.P. . ■ 732 

PomtKs), AiTrTTLdt. Lnofindiary . 737 

„ Practke-.. ... ■ r ■ -. 7SB 

H.mV !'. I.. M.F.. i-iwKh Murtar 10 J b_. Murk 3 £59 

.. 3 Cl Jb. Umderwatw N-. -1 . I MArk I ■a-itk 

chs^J; . . - . £55 

Bf j rairaidjiLfln.t CirLiidyoa, Q.F. . . .172 

Cbltrges h " B..L- ... ... 134 

JiLKts. iJyj oi Tuay. Hcohani^l 

Edict 4SS 

I h.-ttli! Ku-rk btuw^O . 8^fi 

BoscJoth flappers 142 

tkisen Aimn’LntLirrfL ... . . . 779 

,, A.S. A. ■■■ ■■■ 

.. Cartridge ... +—. ... ... . . 774 

,, Firswajka . tiDfl 

British 2-inc.b Kui:kut Taii^uL 88li 


880 

nlt4 

272 

523 

829 

bit 

270 

379 

245 

247 

237 

24A 

247 

•m 

2\7 

244 * 


241 

212 

243 

244 
?^4 

VI 

74*3 


■ null'l l ' . U ii lmIi i . W bil^ UuU-l~- 

Cap ClumpuditiOsiM ■ -■ 02 

Carbarn Lto .. .- ... ■ 21 

Pji n:lb>ijjn3 E'roLjL^CiiL^ TflbtsS- 140 

Qurtiet Hand-np .925 

Carriers, AmiiLUEilieou .. . . . . 820 

OixTitra, SbflU .82G 

CurtTklffe i knc<.::, 

C.&. Mark if ■■ - .775 

CESS .. .. 779 

CiLrlmlgisa, Ai re raft, Ca-Upult . 1H0 

Mctbnd erf jji!±ejul.'lliL.p' 193 

iartiUL^rH, B.L. ... ■■■ ■■- ■■■ 317 

PrarrtirinaJ CILau i^ea . ,. - - 115 

DraU.BX, ... . 12 - 

CartrL’li^rs for tEuEnLUh Projoctor, ^Ik- I El 8S4I 

Qutxtdgea, 5 A. (American] fnrriilea, JmijtLu£ie£jtfi r 

fiiEit. j .. ... ... ... 539 

„ iJBritifth) fnr Tiflra. inadsLne ^usii-, 

etc, ... ... .. .. &J5 

Mjirkiiig asid inc^D^ Li3entiiit:iiriiin ?l I 

Mufchinff ... ■- . Std 1 

C^TtridKC:?. ^.A. .54W 

Alining, Raflft. l incti, HJe-.-LriL, Mk. II m 

„ .. .. Perc.iissioi, iwt, HI -- 552 

Aruimir-Fjerdflg (A.1M.. ..- ... Sl7 

Hall ... ' .. .. . 

B tan It . 521 

t>riU ... .. ■ . r + -- :.- 525 

EKtoimy **+ ■■ ^ 

TncmitLaj-y ... ... ■■- ... 5HS 

Gbaemng .. ... S27 

lArinf ... .... ... 4-i. ■■- 5 J £i 

Fl>j RiM- r olver?f an4 Ffattita . ... 530 

Rim fire Ci.22 ijLdi ■■ ■■■ 

Rirli-1 :i - :i ..u:lo. " 303 inch EiatiJ'imo, 11. M^rk 1 1 ^2H 

Rifle CirrauuLe. U.303-sneh Cordite II Mk, 11... 52M 

9 . A.P. . 5 J 0 

9.A_P. TiaLBT ... m 

Tfacer .. .« . 51^ 

















193 


■Cjkrtnd^c S.A. 

20 m.ni. Hiapaji-D (&& aizv HinpajiH 
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Cases, Powder h CyiEodiicul 
CE. 

CrF . 

M. . . 

Stowage of 

faV.’ l a ow<!iar, Mrh&l nr T-n r.inrJ 
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i;^ 

133 
133 
57 '2 
IWS 
L! 
Sfi 
\' 2'2 

SdS 

m 

1H 

£U 

13 

30 

33 

37 

38 
'ft 
33 
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Knrllews Whip . ... .. K35 
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159 
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CARTRIDGE, B.L. 14 INCH. 84 LB. 9 OZ. 
SILK CLOTH. '/4 CHARGE. FI LLE D .TYPICAL 



PLATE 



LENGTH 24-75 .MC HE5 
FOR CARTRIDGES WITHOUT IGNITERS 




PLAN OF COVER 


ELEVATION SHOWING MARKING ON SACK OF CARTRIDGE 








































































































































































SMi 9-S'hwa 


BOMBARDMENT CHARGES 


PLATE 2 


K3NtTFR PLATE 


5HK 0» SHALLOON BRAID SECURING PORTION NO 2 
TO CORE CHARGE TIED WITH A SINGLE BOW 



EM5 UARKWG 


CARTRIDGE BL FOR 6INCH MARK22 GUN 

SLE IOOZ CORDITE SSC 0-06(PLEAT ED! MARK I 


PORTION NO 2 


CROSS SECTION 
A -A 





A DiSTINflL'tSHNC; .ETTC* OF 
GCRDI7F WNIAACTTJREI5 
+ LOT NO OF OOROIU 
(■£• MON(X»AM OF FIRM OP 
STATION FILUNC. 

*(*♦ date OF Filling 


BASE MARK INC 5 


CARTRIDGE FOR QE 4-7 INCH MARKS K TO KQEF 
AND ZmJNS 


END VCW 


CORE OR PORTION NO I 


PORTION NO 2 


=^ 

SILK TIE ROUND 


5HAJJLOON QRAiO 
SECURE PC*TICN5 
NO 2 AND 3 TO CORE 


PORTION NO? AND NO3 
PCflTlON NO i 


PRIMER 


































































































Q F 4 7 IN SEPARATE AMMUNTlON 
FILLED N.f.Q/S 


OLE 47 IN. SEPARATE AMMUNITION 
FILLED N Vi. 


Q.F. 4-S IN FIXED AMMUNITION 
FILLED CORDITE N.F.Q/S 


KATE 7 

Q.E 4 -S IN- FIXED AMMUNlllON 
FILLED N.H- 





llNftliL 

IN ALL 
CJKCPT 
MK E gl*. 


lGM>TEF :1 T 


ttv 

V-AH QT F?HCIW*NS MAKINGS 


*-+T* 'ME - -AL . ' 


MMDHK 


9ATE'' CiiPm;j - %*.IE 
I.AI-5D -*CS U S,i*,|7, 
S.3^.^ AND 401 


WET- IUP HU..2S 


1 DE£T*WGUI5HING L^t^R OF Cafl&<IE **VK.<f^CTUHEF 
■1- LO- K^B£R OF CMOITE1 
-3- M i=v DF G*PT= Mt 
% (LK-'-BfiC-iaM OF 1 OP STATION 
b*TE Of FILLt-K l* VONTM AHQ ^ ) 
















































































































































































SCREW 


CLAMP 

PIECE 


BAIL 

BEaRNGS 


LO^ER BEARING 

support 


WALLOON 
TIED WITH BOW 


PERCUSS 
PRIMER NO 10 


CARTRIDGE, CATAPULT, AIRCRAFT. & INCH AND TOOLS REFORMING, CARTRIDGE CASE 


PLATE 4 


WASHER PLATE 


UPPER SEARING 
SUPPORT 


CORDITE 

SCI 




TDOL REFORMING 


PING 


hCAVY SINGLE THRUST 
BEARING WITH 
FLAT SEATING 


CLAMT> BASE , SCANNER 





























































































































































EBONITE 

INSULATING 

CUP 


GUNPOWDER G. 20 


GUNPOWDER G. 7 


GUNCOTTON DUST 


mmm 


BRIOCE 

PLUG 


GUNPOWDER 

f AC AZFNE 

CORK 


SHEAR WIRE 


GUNPOWDER 


AP HOLDER 


PERFORATED 

PELLET 


FLASH HOLES 


ANVIL 


NCOTTON 


GUNPOWDER 

MAGAZINE 


6RIDCE 

PLUG 


CORK 

PLUG 


Bridge 

WIRE 


PLAlt 1 


ELECTRIC 5 INCH 
MARK X 


ELECTRIC S -5 INCH 
MARK 'Em 


PERCUSSION 5 INCH 
MARK 21 


TUBES,VENT 


OUST 


EBONITE 
INSULATI NC^UP 

CONTACT 
PIECE 

CENTRAL 
INSULATED 
COPPER WIRE 


PERFORATED PELLET 


CUNPOWOER 
N INTERSTICES 

/ GUNPOWDER 
MACAZINE 


BUSH 

CONTACT PIECE 


CONTACT PIECE 
EBONITE 
INSULATINC 


GUNCOTTON DUST 




j 


BRIDGE PLUG' POLE BRIDGE WIRE 


PELLET 
FILLING 

_ORK 

ERFORATEO PELLET PLUC 


STRIKER HOLDER 
STRIKER 
STRIKER SLEEVE 


PLUG 


PELLET 

FILLING 


CONTACT PIECE 


PERCUSSION 


-T POLE 


CORK 

PLUC 


^CONTRACTOR'S INITIALS OR TRADE MARK INSULATED 

-f LOT NUMBER COPPER WIRE 

0ACCEPTANGE MARK 


PELLET 

_WIRE 


ELECTRIC. I-INCH, MARK 12 


SCALE 


































































PLATE 6 


PRIMER, PERCUSSION, O-F. CARTRIDGES 
NO 27 MARK I Q. F, 2 POUNDER 

SCALE 


PRIMER, ELECTRIC, O. F. CARTRIDGES 
NO. 13 MARK I* AND H 

SCALE 'V 



CENTRAL 
INSULATED 
COPPER #1RI 


magazine 


GUNCOTTON 

OUST 


GUhPOWpC 


CONTACT 

PIECE 


OU^OWDER 


FLASH 

HOLES 


LOSING 

DISC 


7 BRIDGE / / \ 

WIRE /MAGAZINE 

PERFORAtED PAPER 

PELLET ENVELOPE 


CftONlTC 

INSULATING 

CUP 


FIRE HOLES 


CONE SEAL 


FIRE 

HOLES 


;OPPE« POLE 


MARK III 


PRIMER, PERCUSSION, Q F CARTRIDGES NO. 9 

SCALE 

fx 80DV SCREWED n 

I ^ * -PLUG MAGAZINE 


LASH HOLES, 


MACAZINE 

DOME 




SHELLACKED PAPER ENVELOPE 


l/NPOWOCR CM, 


* CONTRACTOR^ INITIALS OR TRADE MARK 
+ LOT NUMBER 
CSJ TEAR Of MANUFACTURE 

MONOGRAM OF FILLING STATION 

A DATE OF FILLING IN5ULATI 

(J) ACCEPTANCE MARK WASHEP 


PERCUSSION 

SCALE 

COVER 


NO. 14 MARK 


SHELLACKED PAPER 


ENVELOPE 


MAGAZINE 

DOME 


JNPOWDER 

CHARGE 


MACAZINE 


‘ERFORATCD PELLET 


CONTACT 






















































BLANK CARTRIDGES 




3 PDR Q.F 


CARTRIDGE CA1 




vf~ 

i 

k 

^3 PdQF 
11 lot 
G. 




12 


LEtfTVEftfcQARE CLP 




- Charge 


. FERjC'JSEIGU PFu kl^pi 



3-7 PN.G.F. HOWITZER MARK Lt 


ChaitCc.igql 

BLANK LG On GIJ 

mk cj in SIlpl Cloth 
OR th£AU iEft&t 
AND 5M*.LLOOH BAG-— 


BASE OF CARTRIDGE 


PPIMEJi, PEROuiStON, 

Q F CARTRIDGE 5^ nQ i. 
i>j«r'.TLD Luriwc-j 



I2P&P12CWT 



TAPt JOOP 


. Llii, G - AEEPBQARD 


-C ARIHiDGE CASE 


charge to 9e secured to 
HO MOM y- CASE rtITH 
iHELLAC IN r&JP PLAtta 



































































































SHELL BL. ARMOUR PIERCING. WITH CAP 
15 INCH 


I 

c 



-«UCVED 

ADA^fCR 


- 



6 INCHES 


PLATE 


SHELL BL SEMI ARMOUR PIERCING, WITH CAP 
8 INCH GUN K MARK IB N.T. 



PERCUSSION 

FUZE 


LEATHER - 
MSHiP. 


2 tracing 

CLOTH DISCS 


PLAN OF BASE 

SHOWWG AIMING AND 
5TENCILLNG ONLY 


FEU VWkSHER 
SLEEVE 

RELIEVED AUAP "ER 
COPPER GA5CH-CK PLATE 


NON DELAY SET SCREW sheL l. N°R 











































































S> «c-:i 


SHELL Bl L. 

COMMOhPOlNTED WITH BALLISTIC CAP 
6 1CH GUN mm TTT7 B.Q 


SHFLi OF SAP 5 25 INCH A K MARK H Cl 


SHELL. Qf SA.R 4 7 INCH. HEAVY 
MARK YA 


PIA^T 9 





^ Wffl luBE 

CjPLgff?i 

lPJhCIM& CtQTW PKS 

ruj* 


f UTES ih ,vh^ ii 















































































SHELL, RL HIGH EXPIDSWE 
6 INCH GUN. MK. J3L AQ. NX 


SHELL EL. OR QE HIGH EXPLOSIVE. 
47 INCH HEAVY MARK 3d A 


PWTE 10 

































































52H3NI E 


SHELL,QE HIGH EXPLOSIVE, 
2 PDR KV 


SHELL OF, HIGH EXPLOSIVE. 
2 PDR, H.V 





THACFR £ ?G*rTDl 
N»T MRm IS 


BP.OW 6*to 


ftrZE 


FI1..E0 4nX/TfHT H*^. A BLUE ftAMt W-TH 


EJNB 7/43 


mk n 


SHELL. Q.F_ HIGH EXPLOSIVE 
40 MM. 


ftjFPJ 


PROJ PRACTICE. TRACER,O F. 
40 MM, 




* MOHOQFLUf Of (W JTATlW riLLlNQ 

WTt Of flttMC (MONTH 4 TF4R) 























































































SHELL. QF STAR 4 INCH. FA. 35 LB MARK IB 


SHELL. Q.F. SMOKE. B E.. 47 INCH. HEAVY 
MARK IA 


TUIE 



IRON DIM! 


RNG 


ASBESTOS WASHER 


DE5C 

PLUG 

WAVt.P 

BLOCK 

QUPOE 


AASHtRS 


1 M 9B3 

CASE 

WASHER 

RING 

CLPPCD 
VKASrtR 
SWWEi 


M3MXMAM Of 

F4J.ING STATION 


UAIL or PIUJMS 
sEWts NUMnrp or 
ft LUC LOT 

OP 

(WASHER 



-KA-STWG PN 



1 

r* 



: ooapc*.ti 


PLUS WITH HAlHtH WShU 



NOTE —FOR OLD MA»>: v»j 

CC# «* IlM 14 fklfS 


SHELL OE SHRAPNEL 
12 PDR- MARK 2HI 



NOrt-rCR OLD MARKINCi 

Afr t» irrt *J AND 14 


UILLBQAPC DQCS 


LOOjr BUHl'TC n 


PLAT* CUP 






































































COLOURING OF PROJECTILES 


OLD METHOD 



M M A 

5 


PRESENT ME-Tr^D 


A 



& 



H£ SPEC ML NLt. PilLLd 
BOM1ARDMEKT LVOftlTE 
FflACTJCE 


H.t, ftAftAft 
FliCEo T.BT 
WITH 

E 0O5f 


M.l. 

FILLED TUX. 
WI"H 

IhHQhF SO* 






a 



Shrapnel 


gudKE 

BURST 


OLD METHOD 





FRESEMT METHOD 


* SOME CF3.C OR C.R t 
SHELL HAVE A 
Q^f-H A SLACK &AHQ 
t* tfODT OR C AP 


iARt, SHELL HAVE 
A WHITE HAH H APPVE 
HE RED fiAND 


A 




TO 

70 



T GREEN STAR FOR 
■SHELL WITH £V INCH 
MULCT PAftACHUT£ 



A A 


Zft 

so 






S.A.P 

FJLLEO TNT 


AfiC.ffll GRB.C Ofl cPfit C.P.B.C 

Op C.P C, OH d PC vOF 5A P.C i Fj L LCD 

FILLED TKT. FILLED SHE LLUE T.N.T/lWJt 


TARQEt HA. PRACTICE ST AH 

SMQIft 


SRACT'ICE 

PROJECTILE 


FUZE MARKINGS ON BASE puteo 


SCREWED PMC AND GaSCHEQK 
COVER ®L4T( FOfl fUI£ IrfissA 

DR lM E IS3 


SCREWED RING A WO GAS CHECK 
COhfffl PLATE FOB FUZE H-i* 
OftStK GAH ALSO APPLES 
FUZES N*345 Ofl NTA79 ARE FTMtp 


SCREWED RfNG AND TPACCF 
SHELL N-fi FOP FUKE n^346 
OP NT 34SA 


SCREWED RING AMO CASC^CK 
COVER PLATE FOft FUZE WISS 




Ob lie a 



cdLOijR Of 
SCSewEc PlHd 

WOF-P'CM - 

riTTE.E> 

WJtE 

TH-LOW 

■UK 

ftH ISftAQfl l$tt 

345 3*5A OR34* 
47? 4MOH 450 


SGAtfmD ftlNO AND CA SC HECK 
COVER PLATE FOB FU£E fc'502 


eoLouft of 

BAR 

N* OiF FUZE 
FITTED 

BHlT£ 

GREEN 

, FOLLOW 

iSI 

590 OP 503 
SD2 




































































PLATE ,'4 



STENCILLING ON 

OLD METHOD 


STENCILLING ON SHELL 

PRESENT METHOD 


-CAUBH* OF SUN 

.MAH* OF SHELL 

■ FILLING CONTRACTOR INITIALS 

■QATF OF FILLING SHELL 

JFraiC AC4> EXPLQDtH 3k 02 

LOT 1 JLTMBEFI OF EXFLQKR 
■MAKERS INITIALS A IwfcARK OF FtfZf 
■LOT MJMBfR A OATE CF FILLING FUZE 
SERIAL NLhfftgR OF FUZE 

TRACES MARKING SHOWING SEW*L *JMfc£P 
AT® MARK OF TRACER 

HEU BAND FOR FILLED MLl 
W W SAPC MLL HAVE A W+T£ BAND 
AflCWT Tff RED BANC* 


CALIBfit OF GLH 
MARK q MU 

.F1LLWG CONTRACTORS INITIALS 

■tWE CF FU1HG SKLL 
PICRIC ACL 1 P^jCfflEP ^ 02 


LPT 1 NUMBER OF EXPLODER 
MAKERS FHTIAL5 £ LtARK CF FUZF 
LOT & DATE OF PLU^G FUZE 

SERIAL fJyMEFR OF FUZE 


QOMFOsrr™ OF SUlLITC 
CENTRf OF GWITV MARK 
■ ALL MLLS MARKED "N r FCffl N*V*L SERVICE 
■BED BAND FOR SHELL FITTED WITH LW£ TRACER 


CF GRAHTTY MARK 


TYPICAL BASE FUZED SHEI 

ARC. C.FC OR QPBC FILLED SHELL AT 


TYPICAL BASE FUZED SHELL 

ARC. CPC. CM C.PB.C FILLED SHUHE 


PROJECTILES TITTED FOR TfMCEftS 

Apr STENCILED AS FOLLOWS 


PROJECTILES PftED FOR TRACERS 
ARE STENCILLED AS FOLLOWS :- 


*h£N FITTED WITH TRACER 
MAKfll OF TRACER 
NUMBER OF TRACER 


WFEN FITTED WTlH SflGMT FRiCEft 


QMfii FITTED WITH DIM <3NIT1Qh TRACER 

mark of tracer 
x -rAMitT tracer 

calibre Of GUN 
MARK Of S-tLL 

GREEN £ BLACK BANDS FOR SHELL FILLED T.NT 
CINTRf: OF GHAMTY MARK 
nUJNG COHTftACTOR'S INITIALS 
Date Of Filling 3 -ell 
PELLET EXPLODER 

□DWPQ3TION EXPLODING PR5 


GREEN BAWD FQR MLL FILLER T PJ T ^ 

CENTRE OF ti»V1TV MARK - 


FILING CONTRACTCR'5 INhTIALS 


CATE Of F1 l**j 5f£LL 
PELLET £*R,CCtft 


RtD BAND FOR SHELL FITTED WITH UVE TRACER 


/ § FT 7/33 

k — 

EXPLF€LGWi 

&- - - 


TYPICAL NOSE FUZED SHELL 

HE PILLED T NT 


TYPICAL NOSE FUZED SHELL 

HE FILLED TNT 









































TRACER SHELL N?| MARK TZTA EXTERNAL 

P*Qa lu^fLT 4 Ja ' 




TRACER SHELL N? 2 MARK YA INTERNAL 

UcAif JtppnQK£uiffi.Y 4 /a! 


Lwwwwvw^ 

tr 

1 






- STEEL 
BODY 


BRASS DISC 
STEEL CAP 


m&EF COMPOSITION 


PRIMWG COMPOSITION 



TRACER SHELL N°8 MARK I 

I.SCALE nPPftliHIMAlCL T 



STEEL CLOSING 
PLUGS 


TRACER 

COMPOSITION 


BRASS SEALING DISC , 
COMPOSITE DENOTES FILLED) 

PELLET V 


STEEL BODY 


COPPER NON-DELAV 
T SCREW 


LOCATING recesses 


PLA1E tS 


IGNITER SHELL N?l MARK I 

I,KALE UMO*m*frLY *ft 



STIRRUP 


LEAD 

SEALING 

DISC 


spring delay □omtosh'ion 

AfJVIL CAP HOiDEfl 


%AP 
CAP mv IL 


STEEl 


WASHER 


WCT 

DISC 


.. 3 s 

pm^oJSSSh gunf ™ 


TRACER AND IGNITER SHELL 
N?7 MARK Iff INTERNAL 

\tXLt ftPPFtOKlUATHY f(j) 



TRACER 

CAP COMPOSITION 
HOLDER I I \ 


AN^JL 


.WA-WVa. 


STIRRUP SPRING 


DISC 
CAP 

CAR ANVIL 
GUNPOWDER 


SCREWED 

PLUG 


GL.AZEDEQARD 

WASHERS 

PAPEfl- 

DISC 


prm;ng gunpowder 

COMPOSITION 






# CONTRACTOR'S INITIALS OP RECOGNISED TRADE MAlW 
*f DATE Of MANURE t URE MONTH AND YEAR 

S DA-£ OF FILLING MONTH AND YEAR 
monOCRam Of fulling station 
* FILLED LOT NUMBER 


FLAT BASE TRACER 

FACES Of PLUGS AND SEALING DISC 
PAINTED RED AFTER FILLING 









































































































TArr r* 



safcty Pm 


ME€Dtt t D SC 


NCEDlI 


SCREWED 

COLLAR 

-DETONATOR 


-SAFETY CAP 

safety pm 


SAFETY CAR 


SAFETY CAP 


DETONATODR 

PLUG- 

HINGE P*N~-' 

SHUTTTtR 


SHUTTER 


N FIRC CHANNEL 
FILLED C.E 

MACAZrNE FILLED 
-CE. PELLET 

SPRING PIN 
BASE PLUG 

HINGE PIN 


STRIKER HEAD 


STRIKER SPRING 


STRIKER COYER 


striker sprng 

CAP WASreR 
GUlOE —-—4 
BUSH K 


3QDV 


STRIKER 


BET SCREW SECURING 
cuiec iu*M — 


SEGMENTS 
STRIKER 
SLEEVE 
STRIKER / 
COLLAR L 


SECTIGN 

FUZE PERCUSSION 
DA NO. 45 P MARK X WITH CAP 

.PLUG SECURING CORD 

CAP SECURING t—__._ 


ARMING SPRING 
.COLLAR 
VENT HOLES 


VENT HOLES 
LOCKING 
WEIGHT - 
SET SCREW 
SECURING 
MAGAZINE 


BODY 


tightening 

PLUG 

COVER —'""l 
SAFETY CAP- 
HAMMER 


CAP _ 

SECURING 

PIK 


SET SCRCW 

FIRE CHANNEL SECURING 

filled c e magazine 


-FIRE CHANNEL 

MAGAZINE FILLED 
CE PELLET 


\ TWINE 
) SECKET 

-^RUBBER 
RASHER 
3ATETV PIN 


MAGAZINE FILLED 
CE PELLET 


BOTTOM CAP 


VENT HOLE ' “ 
SHEARING WfRtT 

HOLDER 


DETONATOR 


SHUTTEA 


DETONATOR PLUG 


SHUTTER HINGE 
PiN 


SHATTER SPRING 

_ ,,PLA'H MOLE 


SAFETY SHUTTER 
SPRING PIN - 
HINGE PIN 


GUN ^OWDER 


SHUTTER 
STOP PIN 
SAFETY PIN 


MAGAZINE FILLED 
CUN POWDER 


LOCKING 

WEIGHT 


DISTANCE PINS 


SHUTTER SPRING 


STEMMED Cf 


INVERTED PLAN 


SCALED rtj Ll MZE 


FUZE PERCUSSION 
DA NO. 44 MAPKX WITH CAP 


FU2E PERCUSSION 
DA NO. 118 MAPKIT 


FUZE PERCU55ION 
DA NO.230 MARKY 
































































c, 


FUZE, PERCUSSION FUZE, PERCUSSION 

DA- NO- 24 j MARK X D. A- HO- 246 MARK I 


FUZE h PERCUSSION 
0. A NO, 2 Si MAPK I 


FUZE^IME AND PERCUSSION 
IO, 9-3 MARK l 


PLATE 17 




MAeaz ! n r - 


EDTT-D4J CA! 




SHLITTt ft _ 

HI HeC Pl H 



OITflNAIOA- 


£.(. WLLE 



■ C'HOM 
AlNC 


ESCAPE 

HOi.EE 


MAGAZINE ca-p- 


.5APETT PIN 
P-EBCUsaioh 
.NtEOLt 


tiaie pIllet w\m\ 
JIlHRilP fpftl^c-.. 

TIME bfTlONAT&ft- 


ClGalNC 3! 5C ■ 


TlM£ NEEflLE" 

1IME. NEEDLE _ .-l 
PLUG 

Pt^evSllflW- ■ 

KU.CT DEFQh ATLiA, 

PELLET PLUG 


ARMING 

SLEEVE, 

ARM IN L, 
SPRING, . 

nrwinrp-- 


WETT 

FLPHUiC- 


BETONAWft holder 

■ Fl AIK CHAHHEl, 


DETtWATIDH 

plug 

DELAY 

I composition 
■J-lFAD Alrtlt 
r-c,E. 
-i-FtftHKf 

T-^lHRUP 
\ SPflapfG 


i*AiNG 


5cfl£w PLUS 
rpft &QDY 


fLABH HOLE ^ 
^CfiGUSS Oh PE LLET 


U3GK3HG- 

COLLARS 


DETONATOR' 


LEAD AZ ICE 


marking 

MEMBER ATJ[■ HAH* OF FUZE ANQ LETTER V 
CONTRACTOR'S IHlIIALS OR RECOCNlffft TWA,£( UAfl* 

D*TE OF MANv'ACtUHE (MONTH AN ft Yt AIR 1 
LCfl HUMBER 

MONOGRAM Or FILLING STATION D" INITIALS OF F|”ft M FIUJI^ 
WTI OF FILLING (MONTH AND TEAR ^ 


G-E.mllet: 


scale 






































































































































PLATE IB 


FU2C.PCRCUSSON, BASE, LARGE 

N? 4 80 MARK II 


FUZE,PERCUSSION. BASE. MEDIUM 
N° 501 MARK I 


FUZE. PERCUSSION 
BASE. HOTCHKISS 
MARK IX 


.MAGAZINE 
PELLET CE 


MAGAZINE 

COVER 


NEEDLE 


NEEDLE CAP 


CREEP SPRING 


detonator 


CREEP SPRING 


detonator 


UPPER CENTRIFUGAL 
BOLT 

detent 


■DETENT 


CLOSING 

PLUG 


SEALING BALL IGffTlON CHAMBER 

closing plug* 

DETENT SPRING 


LOWER 

CENTRIFUGAL 

BOLT 


RETAINING bolt 


IGNITION 

CHAMBER 


SEALING BALL 


MASKING 

BOLT 


GUNPOWDER PELLET 


DELAY 

FITTING 


GUNPOWDER 

PELLET 


SEALING 

BALL 


GUNPOWDER 

PELLETS 


CLOSING PLUG 


DETENT 


fibre 01 stance 

PIECE —^ 


SECURING RING 

SECTION OF PRESSURE PLATE 


DETONATOR 


FLASH HOLE 


PART SECTION EC 1 PART SECTION FF. 


SCREWED 

PLUG 


-magazine 

COVER 


MAGAZINE 
PELLET C£. 


magazine 
PELLET CE. 


CREEP SPRING 


VERTICAL CHANNEL 

FILLED CE. 


DETONATOR 

PLUG 


LEAD ALLOY 
FILLING — 


needle HOLDER 


UPPER 

CENTRIFUGAL 

BOLT 


PERCUSSION 

PELLET 


LOWER 
CENTRIFUGAL 
BOLT -^ 


MASKING BOLT 


CLOSING 
PLUG — 


IGNITION 

CHAMBER 


BODY 


DETENT 

SPRING 


RETAIN! NC BOLT 


SCALE V* 


SCALE V-i 


J* 


SEE ADOCNDUM TO HANDBOOK P 16 

























































































to* RJNCi 


BOTTOM RlNG- 
POWDCR PELLET 


PCLUt 
POWDER PELLET^ 

SLEEVE-^ 
NEEDLE PLUG 
GUNPOWDER MAGAZINE 


FUZE, TIME, NO. 125 MARK I 


CAP 

SCREW, SECURING CAP 
-5CCUR1NG PIN 
- MEALED POWDER 

IN plash hole 

WASHER 
BOTTOM RING 


GAINE NO. IO MARK I 


PLATE t9 



FUZE COVER 
CLOSING PLUG 

- ♦ 

DE TONATOR 
StT SCREWS FOR CAP 
aOtTOM RING PtLLET 
BODY PELLET 


MAGAZINE — 

base plug- 



top RING 


ESCAPE HOLE 
DISCS 

BOTTOM RING 


SETTING 

MARK 


SPRING^ 
DETCNT_ _ 


LOCKING-_ 

WEIGHT 


hinge pin 



LOCATING PIN 

DE70NATOR 

-STOP 
1HUTTCR 


inverted Plan 


NCEOlZ 


DEUNT 


LOCKING WEIGHT 


DETENT SPRING 


PLUG 



FIRE CHANNEL 
FILLED C.E. 


MACAZ I ME FILLED 
C E PELLET 



FUZE,TIME, NO. !98 MARK IT 

-detonator holder 

SECURING PIN CAP 

ESCAPE HOLE DISC 
TOP RING 

SPR,MC 5 2ZU£- 

escape hole disc 

BOTTOM RING 

NEEDLE 

FILLING HOLE PLUG 



TOP RING 

BOTTOM 
l RING 



SECTION A-A 
SCAU y* 


f CONTRACTORS INITIALS OR 
REGISTERED TRADE MARK 
£ DATE OF MANUFACTURE 
+ LOT NUMBER 

O MONOGRAM OF FILLING STATION 
< DATE OF FILUNC (MONTH AND 
YEAR) 


SCALE % 


NOSE END VIEW 


FUZE, TIME, NO. 402 MARK I 


METAL COVER..... 
FLASH CHANNEL 
PLUG, FI ASH HOLE 
WASHER 

OCLAY HOLE PLUG 

GUNPOWDER 
MACA2INE 

PLUG 


OETONATOR *-S GR. 
DELAY COMPOSITION 



DELAY SLEEVE 
POWDER PELLET 

NEEDLE 

SECURED BY STABBING 
FILLING HOLE PLUG 
SCALE y 4 



GAINE NO II MARK II Z.Y 


PLUG 


DETONATOR 

HINGE PIN- 

C-t STEMMED 

MAGAZINE FILLED 
C.E PELLET 



-BODY 

BOTTOM CAP 


SC ALE V 4 












































































FUZE, TIME N9 


LOCK'NC «k>it 
DIVC.LARCr, _ 


TAIGCEN 


lqchinc. «icmi 
QtfC Al L 
^.(1 IN NO) 


CCNTRirvOAL 
jAfClr CATCH- 


STRIKER 


OCONATQR AMO 
OCTOHATON HOLDEN-^ 


CENTS E 
AABOR 


LEVEP 


hander in 


SECTION OF 
FUZE ARMED 


PLAT? 20 


ICALf APPROAII4ATEIT ^ 













































































































MOUTH or CAM CO HID 
ON TO BULLET 


0 30 ball 

(AMERICA* MANUFACTURE) 



0*0 BALL VKZKERS MARK H Z 



RIFLE AND MACHINE-GUN CARTRIDGES 



'Envelops 



LEAD BALL 
STEEL DfSC 
L2.A0 OiSC 
CNOlARV TRACE A 

it 

-LEA D 50IVC 


HAAO STEEL 
CORE 


-2 HU MOLES 


•ALL 

-SECffON- 


KP 


OF TYPICAL round and bullets 


SECTION OF DRILL ROUNDS 


0-50 BALL BROWNING 

{AMERICA* MA NLiFAC r U#RE ) 


« 5 hO hi 2 0 li 1-0 I* *4 4-J So H 




BALL 


TRACER 





H «TF 7.' 


INCENDIARY 


BASES 


* contractor’s INITIALS or trade mar* 
•f- TEAR or MANUFACTURE 


INCH SCALE (»/,) 


INCH SCALE (2/, ) 






























































flUTE 21 







CLAZEDBOARD 

DISC 

GUNCOTTON 

DUST 


CONTACT 

PIN 


WASHER 


CARTRIDGE AIMING RIFLE [“INCH 


SECTION OF ROUND AND ELECTRIC AND PERCUSSION 
PRIMERS 


REVOLVER . PISTOL AND MACHINE CARBINE 

AMMUNITION 

SCALE 2 /i 


OF CARTRIDGE 


ELECTRIC 


PERCUSSION 


# CONTRACTOR'S INITIALS Oft TRADE MARK T* YEAR OF MANUFACTURE 


LEAD 


SCALE h 


SCALE 2 /i 


COPPER 

cup 


CARTRIDGE 
CASE 


LEAD ALLOY 
BULLET 


CASE 
CLOSED 
ON TO 
BULLET 


i 

HOLES 

TINFOIL 
DISC 


PERCUSSION PRIMER 


MAGAZINE 

CUN POWDER 
PELLET 

ANVIL 

CAP 


^BULLET 
JST SECURED 
BY 

3 INDENTS 

^CORDITE 
M D-T. 


BRIDGE 
WJRE 


EBONITE 
BUSH 


LAZEDBOARD 

CUP 

GUN POWDER 
CHARGE 

MAGAZINE 


BODY 


ELECTRIC PRIMER 


PLAN OF BASE 
OF CARTRIDGE 


SECTION OF TYPICAL BALL ROUND 


CHARGE 

*KE 

ODRDITE 


CASE 


FIRE HOLES 


■455 


9 MM. 


























































































20 MM. AMMUNITION 

OERL1K0N. BRITISH AND AMERICAN 


nATEtt 

COMPLETE ROUNDS 



PROJECTILE TRACER 




PAPER 


HE. FILUNC- 
V4AXED CLOTH tW5C 


CLO&INt DISC 


PER-LLlSSION 


REAR 


HE/INCENDIARY 



DISC 


""'INCEND'AHY 

FILLING 


_ TRACER 

CDr*PQ3ITlON 



1 COLOUR IDENTIFICATION 

Bft ITtSH 

MATURE OF -SHELL 

HvE.FlLLiNC 

COLOUR 

H.E.TFWCER 

TN.T. 


H.E 

YNT ' 

■ 

W^PfoCTiCE 



PdOjl TRACER 



HE. iNCENDIABV 

TN.T 


HlINCENDlAff* TWCEfl 

TN.T 





AMERICAN. 

HtfTURE OF SHELL 

ME.FILlSMC 

COUOUR. 

HE.TRACEft 

TtTRYL 


HJE. T R AC ELP 

PENTOLITe] 


H.EL 

te-trtl 


H.E. 

PENTDLnX 


H-E. INCENDlARr 

TEUfYL 


H.E. NCENDIARV 

PENTOLJ1Y 



OERLIKDN HISPANO 




BASE OF CARTRIDGE 


*■ contractors' INITIALS OR TRADE MARK 
+ YEAR Of MANUFACTURE 


he/incendiary/tracer 


H ILL I METRES 
9 Ip 20 


SCALE' FULL SIZE 





































































































2 INCH ROCKET FLARE 


PLATE 24 


ROCKET U 2 INCH 


IGNITER 


ruse 
ELECTRIC 
F S3 


ADHESIVE. TA«-t 
«CL**K3 tJALL«STlC 
CM> 


TNT #>LLWD 


Ristfl 

CAMVStE* 


OUTE^ CONTAINER 


m.T wui 

WAEHFRS 
END PLATE 
CABLE SUPPORTING 
FVARF 
WCWO BLOCK 
MU.BOARD DISC 


IflW 

I STra 
OALL5 
5TRJKEP 

DISC 

fiSCAPC 

HXE 

DEKw*TO« 


RARE CANDL: 


tOCKIN' G. 
PINS 


SECOMJAflY 
EJECTION CHARGE 


FELT WADS 
BICKFORDS rtlZC 
SECONDARY DfLAY-^ 

PRWARY E-CCT1KN 
CHARGE 

BICKFORD'S r<JZt 
•’PflHAAffY DELAY 

plasticprotecting cover 

LDNR COMPOSITION 


INTERNAL 
DETENT 
INTERNAL 
DETINT SPRING 


external 

GHENT 


MLLBOARC- 

WA5HEP 


I EXTERNAL 
DETENT SPRING 


DETONATOR 

PLUG 


PAPER DISC 


TAPER CXSC 


MAGAZINE 


THERMAL SEPTUM 


FUS£NQ720-M*tt2 

f ENLARGED SCALE ! 


LATCHED 

PORTION 


FINS FIXED I 
N P05IT)ON / 


SILICA GEL 

BAG 


COMPLETE ROUND 


OUTSIDE VIEW OF TAIL PROPELLING 


TAIL PROPELLING 
IN SECTION 






























































































APPARATUS AO TYPE t> f»AC 


L 



i 














































APPARATUS A.D TYP'E IT MARK H 


fUI£ » 



5^’MC 

liMJVtP.SA. 

jt- rih-. 


EHJTTEP 

M51.CCP 


•SWIVEL 


\ 

o\ 

■ i 

1 / 

\ 

•M 

i'i 


i 

i; 

i 

'in 
uj , 





































































GRENADE N936.M. MK.I. 

(with caschegk fitted) 




CHAMBER 
SAFETY FUZE 


SAFETY 


FELLING HOLE PLUG 

MAIN 

STRIKER 
SPRING 

STRIKER 

STRIKER 

CENTRE PIECE 
DETONATOR 
CARTRIDGE 

BASE PLUG 


SCALE FULL SIZE 


PLATE 2 7 


GRENADE N9 69 . MKL 



RING 

RED 

CROS 


GREEN 
BA IMD 


BASE 

PLUG^__ 


TAPE 


UPPER BODY 


BODY 



FUZE NO 2 


CAP 


BALL- 

STRIKER 


SAFETY BOLT WITH 
SAFETY TAPE AND 
LEAD WEIGHT 

MECHANISM HOLDER 


SPRING 
PELLET CAP 

CAP 
TUBE 


NO 46 

FI LUNG MOLE 

PLUG 


RUBBER PLUG SECURED 
IN BASE PLUG 


RUBBER WASHER 
GPAPHITEP 


-DETONATOR SLEEVE 


EXPLOSIVE 


BASE PLUG 



































































































ifftlKIR COVER 

safety Pin 
5TR*TR CMAW6ER 
410 CARTRIDGE 


>&wroM am: 

EJECTION CHANGE 



-tajlbcmj 

TU.F SPRING 
GAS CHECK PlAlf 
GAS OCCK 


projectile illuminating 

NO 2 MAP* I 


^CftdfSSiON 

CAP 



CELLULOID CLjO&NO cup 

CASE 

COflDlTE WMT 


CARTRIDGE 


HOLMAN AMMUNITION 


riATE 36 





































BL4 INCH MORTAR AMMUNITION 


*14TE 29 


SMOKE TUBE 



PAPER CMSC 


BALSA WOOO FLOAT 

wrapped with tape 


metal smoke tube 


CL09NG OSC 


NCTAL CONTAINER 
RIM njRfCD OVER 
ONTO ODSWG CWC 


PAPER BSC 


PROTECTIVE CLP 
*0 BE REMOVED BEFORE LCADtSG 


prming composition 

DISC AND PELLET 

SMOKE OOMPOOTION 

METAL FLASH tube 

ADHESIVE TAPE 

CAflOeOAPO COLLAR 

PRCPELUNO CHARGE 
IN CELlLHOD CASE 



SAFETY CAP 


NOSE 


HE- 
FLUNG 

tAJL 

FVPOAOOO 




BAND 



CAP 

STOKER SPRKi 
STOKER 


SHJTTTR SFPUG 


MAGAZfC 

CONTAMSIG 

PELLET 



BOMB EL HE 

4 IN MORTAR (O LB 

Enlarged scalEj 


SMOKE FLOAT B.L 4 tsl MGfiTAR MARK m 


BOMB BL HE 4 IN MORTAR lOLa MARK! 












































































ROCKET. SIGNAL, I LB. SERVICE 


flare, signal, mark q 


ALATE & 



MILLOOARD CH4C 


ICAR 0 ft fAPI * 


CLAT RUfC- 



CARTRIOGE^SIfiNAL-JiRC^^hfNeMr MARK XI T 




ClCHWC COR 
m uipr>*AD DISC 


MCOHC TUBE 


M-’U PDA*: «sc 


n* compciitiOn 


9UR*ORriwu 

*»WH 


CUK^AOt* C<1 


BASE 


FCBCUSBKIH cap 


LIAO CA«W.t v 


CuMMUll 11C1H 


•icyccp scale 

CARTRIDGE.SIGNAL REO. I-INCH, M)RK XT/T 

INDEX DISC 


CARTRIDGE,SIGNAL. RED, l*i NCH, MARK VT 



MEALED MOVDCR 

i Ifc. — -ua«ii»c cop 

"ACKIHG OIIC 
LIAR •***«■ 


11AR COM"AlhfA 

ir*A ctuhoak 

LTAR GOMPQAinail 


•M WAtMER. 


J I4IHOI 

■*WPPOrnAKi STAR 


OJNPCVDU CHART.I 


RCOOCXD I CALX 


3 INCHES 













































































































*j.rE3t 


ROCKET, TARGET. PRACTICE 

I LB. MKU 


ROCKET, LINE CARRYING, SCHERMUL'f 
2 LB. MARK I 


CANDLE SMOKE WHITE 
MARK | 



■ WOO DIN 
■ CLOSING ca^ 


PAftACHUTE 


iST^rsCE 

TlJBt 


CALCIUM PHOSPHIDE 
riLUMG 


SOCKET 


b *,ll of Tin flail 
QjTTINGS 


-quickmatcN 


PA??n Slr^lP 
"£GA r ED WITH 

sTFIKEft composition 


BUOYANCY 

ChAMKP 


rjLAV 

PLUG- 


CENTRAL, 
TUBE - 


SAFETY 

FUTE.- 


■PAPER DISC 


CARTRIDGE 


GtJNPOWDF^ a, so 

ANlrt__ 


4 C*SE 

CHAMBER 

ilUktPRESSED 
FA^LR HAD 


FLAME FLOAT DELAY 
MARK i/N 

GRASS WASHFR 


LEAH COAtED 
TINFOIL DISC 


WftShrP 



GUNFC^OER 
G 4C ANt 
CALCIUM 
SlLlCtDE 


PRIMING 

S^LLfT 


CARTRip-iE 

CASE 


yr-L&dAHQ 

tfASMtft 


CEWTHAL TU&E 


M*L1_60aRD 

DISC 


BASE PLATE 


SAPETY fUZL 


STRIP ER 

SAFETY ™FR 
FORKED PlAEt 


^THIP 

INSULATING 

tape 


AS&E5TO& 

STRIP 


PRIMED 

CAMfeR DISt\ 


W’HITf D^SC 


BUOYANCY 

CHAMBER 


POT BSURE PEL LABE 
Tl.Bt 


. ASBESTOS 
' WASHES 

^■Pa'PCH COLLAR 

- SHAPED WASHER 
















































































































13523 

AC I 43 5 
M.C.500LB 




BOMB HE. MC 5O0LE MARK II 


AIRCRAFT BOMBS 


PUH'F.W 







END VILW OF 
CYLINDRICAL VANE 


err*;- 


END VIEW Of 
CYLINDRICAL VANl 


NOfe* camtwg (O; 

DUICt BuSM * 
SCOT* 

ct**TMe run; 

WSPtNOO* LUO 

nuw 

TAIL OOHC 

awPw tuk 


heap 


plug 


f ail ruse 




I HUNG 


n ro«p n 


Sunni* 


MQ? UKI 


TM, ADAPTER 


locknQ cur 
vww; CUP 


Locate 
tmh iwcim 

-+MOL 


TJLA CCWC 

core 

*AHC 

surroirr 

WfTr 

CLIP 


FITTED FOR STijOAGL 




buspCNsian 

LUO _ - 


5.A.P. 250 
V 

A G&V6 

HQ 740 


tmcotir 

COMUihfcf* 


MtOHATOR 


LDCIuNG 

■err* 

LOCATING. 

PIN 


»pmw v«xr 




BOMB HE SAP 2SOLB MARK V 


PRACTICE BOMB IOLB MARK 1 































































































NO. BO MARK ffl 


-ARMING VANf 


/ ARMING VANE SPIGOT 


PLAN Of RSTOL ttTTH PPfSS'CAP Af*0 
OVERSEAL REMOVED 


LOCKING 


WASHER 
GUIDE PIN^' 


OILED dC'MCLGTH WA5H£R5 

ARMNG vKNF ^WOLE- 

END PIECE-- 


PISTOL BOMB, DA NO 


27 MARKI I. AND II 


^SAFETY CLIP 
\ SLEEvTE 
.AFCTY CUP 


HEDiJCTION GEAR 


ROTATABLE PNfQN 


COUNT ERWElGH1 


ARMING VWNE 


POWA0LC GEAR WTCEL- 


F‘XED GEAR WHEEL 


SAFETY 
CLF" “ 

CLP SPWNG 

LOCKING SPRING 


PRF.S3JRE 

PLATE 


ARViNG 5PWDLE 


PISTOL. BOMB. DA. NO. 44 MARK I 


LOCATING PIN 


SEATING WASHFR- 


-GUIDE SCREW 


INSTRUCTOR 
’A£U ET 


retaining 

RING 


SATETY 

C-WETY CAP 


locking RCO 


5TPXCR PEUCTS 


HOLES FOP SPfiCIAt. 
FLEXIBLE fUZlMG 

L DNK 


7N1FER0US DETONATOR 


FUZE BODY 


F ASH CHANNEL 
r lA iiM fu/o 
PIVOTED SHUTTER 
DIAPHRAGM 

STtMMED FINE CHANNEL 


dot 


£tCA r t rtOlC 


LEATHER WASHER 


DETONATOR 6 GPA .N 


SHUHER SPP.NG- 


FUZE. PERCUSSION, AIRCRAFT BOMB. TAIL. 


PISTOL. BOMB. TAIL, NO 30 MARK ET 


?MTF 33 

































































CASES FOR B.L. CHARGES 



ACALE - FEET 
JllllltlinililiAllll 


CA5E . POWOCR, RECTANGULAR W 
MKS. JH AND H 



iCAlX - FEET 


CONTAIN* R , CARTRIDGE 
B L 6 INCH MARK HI 


Clarkson's cases and containers Pur£34 

FOR 6 L. CHARCE5 


CASE .CARTRIDGE 
NQ. 65 MARK IH 


CASE,CARTRIDGE 
NO. 75 MARK ! 


CASE, CARTRIDGE 
NO. 72 MARK X 


e INCH 8OXCL0TH 
WRAPPER 


CASE, CARTRIDGE 
NO-74 MARK! 






































































































CARTRIDGE AND AMMUNITION BOXES 


CONTAINERS FOR O. F. AMMUNITION 


CONTAINER Q F. 4* 
MARK 1U C 2I7 




i 


!CAU - PUT 

. i ..I.. i..I ■ .i.. I 




BOXES A<S.A. AND CASES M.L. 


nATi J5 




H .33 


H.4 


H. 3 MX.l 


SCALL- FEET 

L a I i i 1 i i I » ■ I . ■ I « . I i . 1 i . 1 


C-121 MX, I 


































































































OK 


NOTt THE TPJI 1 LOQD & 5**AV VALVES SHOWN ARE FITTED I* OADLR TO 
GWV *fE the UNWltl-DUr «00 GEAR!MG «HICN #OuwO BE REC^IPID 
IT NGlfc VALVES WCRt FITTEO 


PAPT PROFlLC 


PAPT PROFILE 


FLOODING AND SPRAYING ARRANGE NTS 


6 IN. MAGAZINE AND HANDING ROOM 
H.M.S NEWCASTLE 


PLATE 36 


6 IN. MAGAZINE AND SHELL ROOM 
'FIJI' CLASS 


MAG* 


S.O. 

dm 

H.m 

PC 


SCHtA DOWM VALVE 

DOUBLE fAf.fO *LUICE VALVE 

H 4 hOWHECL 

Q^CNNCCnHG OJMJPL'NG 


NC HOSE CONStCTONS 
F.T.* t LASH liCHf scuttle 


PI AM 





















































































































































































c riv ■ : rmED sluce *lv* mw -l-j-a *>< 7 ■ 

1D V LG+*i -rtl.VI 1? t - U iC^t«CTfcS. riXJTJTO 

FLRVflTIOri 


FOP* 


NCN MAGAZINE AND 5 HELL UOOM.'KINC GEORGE ¥'CLASS 

_y=PF< :■£> 


»0‘-*C4em Mifh .mi H*.-n^ mh rL 
hC H-3-i.L CDhHtr'IDHa 
£I_F 1 iaT£wy 


PLAN 


SPRAYING ARRANGEMENTS 

W INCH MAGAZINE ANp HAMpJNC ROOM.'KfNG GEORGE Y'CLASS 


U i‘_H 

1WU 

ww 


*mih 

SH'i 

noou 


ion ■ 

3rtFll 


_|QAFR jrrp 



























































































































































































J 


14 INCH MAGAZINE STOWAGE ARRANGEMENTS 




PLtrs 50 


POM-POM MAGAZINE 



ELEVATION 

SPRINKLERS 


ft IN S D. FLOOD VALVl 



PLAN 










































































































































































































































































6 INCH MAGAZINE STOWAGE ARRANGEMENTS 
“SOUTHAMPTON" CLASS 



^ SPRINKLERS 



PLAN 


PLATE 39 

BOTTLE RACK STOWAGE Q.F. 4 INCH MAGAZINE 




BOTTLE RACK 
























































































































































































MAGAZINE VENTILATION, AIR COOLING AND DRYING, 
-DIAGRAMMATIC ARRANGEMENT 


pure 40 


FOBFCaITS F nEC.X. 



J PLATFORM D ECK 


NORMAL VENTILATION vWT, ^ TlOK iM ° WH ™ a 

A)R COOLING AND DRYlNG^S,™ M * C ? 2lHE *T OPER .‘ TlNG °. M ClD5E * c|R .^ t 













































